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The new system of AC Crane Hoist Control employs 
two identical slipring induction motors, permanently 
geared to the hoist motion and running at the same 
speed. These motors running in conjunction give : 

% Creep speeds hoist and lower, varying little with load. : , 

= This illustration shows the contactor control gear and 

* Slow light hook speeds. the operator's cabin. 

* Electric braking when lowering. = a. ‘ 

* Lively hook on lowering notches. For further in} ormation, 

please send for illustrated leaflets. 
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FORTOX FLEXIBLE 


COVERS protect - ‘ » Automat 


machinery and exclude 

dirt. Made in neoprene 

nylon, proofed leather, 

or coated fabrics to suit all conditions. New 
type of construction gives expansion to 
contraction ratio of 10—I. Single items 
supplied to special requirements without 
tool charge. 

FORTOX SEALS AND PACKINGS are 
manufactured to high standards of accuracy 
ensuring positive sealing and trouble-free 
life. A range of polyester rubbers, silicone 
leathers and synthetics is available for 
extreme conditions. Single items supplied 
promptly. 

Write today for full details of our work. A.1.D. approved. 
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MODERN ELECTRONIC COMPONENTS 


By G. W. A. Dummer, M.B.E., M.LE.E., etc. The first com- 
prehensive book of its kind to be published in the world. It 
presents a comprehensive survey of the characteristics of the 
more common components, together with information on their 
behaviour under the arduous environmental conditions to 
which they are now frequently subjected. 55/- net. 





SOLUTION OF PROBLEMS IN THEORY 
OF MACHINES 


By S. Anvoner, B.Sc., A.M.I.Mech.E. This book contains 488 
examples, of which 203 are fully worked out and the remain- 
der left as exercises for which answers are provided. Intended 
for H.N.C. exams in engineering; the B.Sc.(Eng.), London, 
and the final degree exams at other universities ; and the Dip- 
loma in Technology exams. 35/- net. 





ANALYSIS OF PIPE STRUCTURES FOR 
FLEXIBILITY 


By John Gascoyne, A.F.Inst.Pet. A new book for piping 
designers and designer-draughtsmen which deals with special- 
ized piping design for high-temperature and high-pressure use 
where the ordinary procedures do not apply This has par- 
ticular application to petroleum refineries, petro-chemical and 
other chemical industries, feed systems for electricity and nu- 
clear power stations, etc. 45/- net. 








From all booksellers 
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TECHNICAL BOOKS 


HELICOPTER DYNAMICS AND 
AERODYNAMICS 


By P. R. Payne. This is the first really comprehensive treat- 
ment of helicopter theory by a practising designer of rotary 
wing aircraft. The most up-to-date book yet on the subject. 
84/- net. 


WORKED EXAMPLES IN APPLIED 
MECHANICS 


By W. C. Durney, M.I.Mech.E., etc. A new book specially 
written to assist pupils studying for the Ordinary National 
Certificate and Institution Examinations in this subject. The 
calculations which are set out in great detail, illustrate the 
many different facets of the subject that may be encountered 
at this stage. 12/6d. net. 

THE PERFORMANCE AND DESIGN OF 
DIRECT CURRENT MACHINES 

By Albert E. Clayton, D.Sc., etc. 3rd Edition revised in 
collaboration with N. N. Hancock, M.Sc.Tech.,etc. Here isa 
new and completely revised edition of this well-known work. 
With the general treatment now based on the MKS system, 
this is an essential textbook for B.Sc.(Eng.), Grad.I.R.E., and 
H.N.C. students. 40/- net. 


EXPERIMENTAL RADIO ENGINEERING 


By E. T. A. Rapson, M.Sc.(Eng.), etc. New and up-to-date 
4th Edition. This book sets out a number of experiments and 
methods of measurement suitable for a three or four year 
course in radio engineering at a technical college. 12/6 net. 
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@ GLOW BURNERS WITH QUARTZ- 
WOOL MATS 
Suitable for use with a mixture 
of air and combustible vapours 
such as those of various hydro- 
carbons and of combustible gases, 


A QUICK GLANCE AT THE LATEST 
TECHNICAL DEVELOPMENTS 
THROUGHOUT 


THE WORLD 





including town gas, propane, bu- 
tane, hydrogen, and carbon monoxide, a new 
type of glow burner comprises a mixing chamber 
having an injector nozzle system similar to that 
of a Bunsen burner and a number of mats made 
of quartz wool, i.e., a fine filamentary wool of 
quartz glass, in the path of the mixture stream. 
The mats are united to form an incandescent 
element, in which small quantities of a catalyst 
of the platinum group are introduced to facilitate 
ignition of the mixture and to ensure complete 
and regular combustion. Ignition can be effect- 
ed electrically by an igniter located between the 
mats, or by means of granules of catalyst separa- 
ted from each other by relatively short distances 
and located between the surfaces of two mats. 
Good results are obtained if the diameter of the 
filaments of quartz glass used is between 0°5 and 
150 microns but, for optimum results, the dia- 
meter should lie between | and 20 microns. The 
resistance of the mat of quartz wool to the flow 
of the mixture is stated to be so small that it can 
hardly be measured, as distinct from ceramic- 
type glow burners, for example. in which the 
resistance to flow is considerable and makes dir- 
ect induction of the maximum amount of air 
required for complete combustion of the mixture 
rather difficult. The shape of the mat does not 
alter during continuous operation and, as the 
quartz wool forms innumerable fine spaces in the 
mat, an efficient air supply and good combustion 
are ensured. The filaments are stable up to 
temperatures of more than 1000°C and maintain 
their elasticity, so that the mat has no tendency 
towards sintering or collapsing. Another advan- 
tage of the new burner is that, even after long 
interruption, no troubles are experienced when 
the mixture is re-ignited, as the quartz-glass fila- 
ments do not take up any gas when they are 
cool, and do not give it up when they are hot. 
Furthermore, the danger of blow-back of the 
flame is considerably reduced, compared with 
conventional types of glow burners, while the 
weight of the burner is only a fraction of that of 
a burner utilizing ceramic material. 
@ NEW MEDIUM-INPACT GUM PLASTIC 

A new medium-impact gum plastic of the 
acrylonitrile-butadiene-styrene type has been 
developed and is claimed to be highly competi- 
tive with nylon both with regard to cost and 
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properties. Thus, the cost of the new polymer 
is said to be about 40% that of nylon moulding 
powder, and additional savings may be achieved 
in moulding operations and by the elimination 
of certain post-moulding treatments. Moisture 
content at equilibrium with average relative- 
humidity conditions is 0°35°,, as compared with 
2°5°% for nylon. Its flexural modulus remains 
high, right up to the maximum continuous-use 
temperature of 185°F, and even at 200°F is still 
about twice that of nylon, while its creep is less 
than 25% that of nylon. While the high-tensile 
strength of nylon drops by almost 30° when 
normal equilibrium moisture content is attained, 
and its flexural modulus drops to less than 50°, 
the new material is not affected in this way. 
Heat distortion of the new plastic and of nylon 
Shows a distinctly different behaviour. At low 
stresses, a highly crystallized plastic like nylon 
takes much higher temperatures with little de- 
formation but, as the applied stress rises, the 
allowable temperature decreases rapidly ; on the 
other hand, the new material has a much flatter 
temperature-stress characteristic and, although 
the maximum temperature at which it can be 
used does not exceed 185 F, it can take a higher 
stress at this temperature than nylon. The out- 
standing resistance of nylon to marring and 
wear is due to its high surface hardness and low 
coefficieut of surface friction. The new material 
has a comparable hardness, but is less slippery, 
its abrasion resistance being lower. The new 
polymer, which is similar to nylon in basic col- 
our and gloss, has just emerged from the 
development stage, and industrial applications 
have not as yet been made, through experiment- 
ally moulded parts, such as gears, bearings, and 
cams, are now being evaluated. 





Owing to the dispute in the printing 
industry. our normal facilities have not 
been available. We have, however, pre- 
pared this special hand-set edition, and trust 
that our readers will make due allowance 
for any deficiencies it has in volume and 
presentation, as well as for its delayed date 

of publication. 
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CROFTS MACHINE-CUT GEARS 
Precision cast, accurately machined. 

Full stock range: Spurs up to 70 h.p. Bevels up to 44 h.p. Mitres up to 70 h.p. 

Gear Cutting Capacities: Double Helicals up to 185” diameter, 32” face width, 

5” CP. Single Helicals up to 15’ 5” diameter, 27” face width (at 15° Helix angle,) 


| DP. Larger face widths possible for smaller helix angles. 


Gear Cutting Capacities: Straight-face Bevels and Mitres up to 72” diameter, 
14” face width, 4’’ CP. 


Spiral Bevels and Mitres up to 60” diameter. 


Worms up to 12’ diameter, 3’’ normal pitch. Worm Wheels up to 102’’ dia- 
meter, 3°’ pitch. Internals up to 96’’ outer diameter, 6” face. Racks and pinions up 
to 5” pitch, any length. 


CROFTS (ENGINEERS) LIMITED 
POWER TRANSMISSION ENGINEERS 
Head Office: Thornbury -¢ Bradford 3  +* Yorkshire 


Telephone : 65251 (20 lines) Telegrams: ‘Crofters, Bradford Telex”? Telex 51186 
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& PRINTED CIRCUIT FOR HIGH-TEMPERATURE USE 

Developed for high-temperature use, a new 
printed circuit employs aluminium oxide as the 
baseboard material, on which the circuit proper, 
made from a molybdenum-manganese com- 
pound, is fired and brazed. The molybdenum- 
manganese wiring is permanently bonded to the 
aluminium oxide base and cannot be removed 
without destroying the base. The assembly is 
reported to be suitable for operating at a temp- 
erature of up to 1300°F, such as is generated in 
the case of missiles or satellites passing through 
the ionosphere. A disadvantage of the use of 
molybdenum-manganese wiring as circuit mat- 
erial is, of course, that its electrical resistance 
is about three times as much as that of copper 
wire. On the other hand, its advantages are 
that the circuit will not absorb water, that it will 
return to its original shape after exposure to high 
temperatures, and that it is not affected by the 
presence of corrosive chemicals. Furthermore, 
if an electric arc occurs, the alumina will not be 
destroyed, and carbon tracking will not take 
place. It is pointed out that the new circuit can 
carry a greater electrical load than other mat- 
erials because of its ability to withstand high 
heat. Moreover, it combines great dielectric 
strength with tensile strength, rupture strength, 
and compression strength. There is therefore 
little chance that subsequent manufacturing 
processes could damage the physical or electri- 
cal characteristics of the circuit. Changes in the 
circuit can be made by simply adding or remov- 
ing jumper wires. 


@ BRAZING TECHNIQUE USING AN ELECTRIC “BLANKET” 

A new brazing technique using electric 
“blankets” has been developed and appears to 
hold promise as a substitute for the furnace 
brazing of honeycomb panels and similar work. 
As described in a recent report, one of the first 
successful units embodying this technique con- 
sists of an upper and lower ceramic blanket, a 
cooling system, and electrical heating elements, 
each blanket being made of insulating bricks 
built on an aluminium framework with a net- 
work of steel pipes for water-cooling placed inside 
the bricks. On the inside surface of each blanket 
resistance heatingelements are runover the length 
of the blanket, producing the heat equivalent of 
14 W/sq in. with a supply of 5 to 35 V. Therm- 
ocouples embedded in the blankets maintain 
temperature variations within + 25°F for brazing 
and +10 F for heat-treating. In one improved 
design, a sealed stainless-steel envelope contains 
the honeycomb panel and rests on the surface of 
thelower blanket. After the sandwich-type honey- 
comb panel and silver-copper-lithium brazing 
alloys have been positioned, the assembly is 
placed in a stainless-steel envelope, which is then 
seam-welded to make an airtight container. Tub- 
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ular connections are provided for exhausting the 
air from the envelope and replacing the air with 
argon so as to prevent oxidation of the panel. 
In another experimental installation, a pressure 
bag, comprising two seam-welded stainless-steel 
sheets and two gas tubes, is placed in the enve- 
lope and is located on or under the assembled 
structure. The bag is filled with argon and sup- 
plies pressure to the honeycomb assembly, and it 
is stated that the use of this bag appears to im- 
prove the quality of the brazed structure. The 
brazing temperature is 1725°F and is held for 
from 15 to 20 min. After allowing the panel to 
cool for about 45 min down to room temperat- 
ure, the envelope is removed from the fixture, and 
the panel is refrigerated to about —100°F for a 
minimum of 8 hr. The assembly is then allowed 
to attain room temperature, after which it is re- 
placed on the fixture, the purging tubes are re- 
opened, and argon is circulated while the enve- 
lope is brought up to 950'F and held for 1 hr for 
ageing. The assembly is then water-cooled to 
100°F and removed. The brazing cycle takes only 
2 hr, and the complete operation, including heat 
treatment, about 134 hr, as compared with the 
34 hr required in the case of furnace-brazing. 


@ COPPER-IMPREGNATED POWDER-METAL CUTTING-TOOL 

HOLDERS 

For many years, steel has been the standard 
material for cutting-tool holders but, with the 
introduction of carbides and ceramics as cutting 
tools, which tend to chip and crack under vib- 
ration, substitutes for the highly elastic steel of 
the tool holders have had to be found. Solid 
carbides, with their high Young’s modulus, 
obviously provide a good solution but, because 
of their high cost, carbide shanks are only used 
for special applications. Shanks of the so-called 
heavy metals produced by powder-metallurgy 
techniques give excellent results, but they, too, 
are costly. Molybdenum has also been suggested 
as a tool-holder material and, indeed, tests con- 
ducted with molybdenum shanks have demon- 
strated the advantages of these holders in 
damping vibration; however, the high cost of 
this material has again prevented its extensive 
application. It is interesting, therefore, to note 
that copper-impregnated powder-metal shanks 
appear to offer the best combination of vibra- 
tion-damping eflect and low cost. In _ this 
connection, considerable work has been carried 
out regarding the optimum composition of 
shank materials made of straight iron powder 
impregnated with copper. In general, it has 
been found that a compromise must necessarily 
be made between strength and damping qualities. 
Shanks with low density and high copper con- 
tent have the best damping qualities, but have 
the poorest strength. Straight iron powder, 
pressed at 30 tsi after sintering, has a tensile 
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ia is the ambition of every board of directors to reduce 
operating costs. Only in that way can an effective 
contribution towards a reduced cost of living result. 
The industrial, technical and financial press has 
been unanimous in its praise of our efforts in 
offsetting increasing production costs by greater 
efficiency. The new die-line foundry, for the produc- 
tion of pressure die castings, at our Graiseley Hill 
Works has been described as “* well in advance 
of current practice”. The economies that 
have resulted can become an important contribution in 


lowering your costs of production. 
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strength of 30,000 psi, and, after copper infiltra- 
tion, this strength is raised to as high as 80,000 
psi, which is considered satisfactory for shank 
applications. In order to determine the effect of 
these powder-metal shanks on tool life, a series 
of tests has been run, and it has been found 
that the vibration-damping effect of these shanks 
permits increases of from 35 to 75", in cutting 
speed with an improved surface finish. The test 
results also establish that there is a definite 
interrelation between wear land, longitudinal 
cutting force, and vibration, so that measure- 
ments of increases in vibration constitute a good 
method of checking tool wear in machinability 
tests. 





by © @ BERYLLIUM AS A STRUCTURAL MATERIAL 

Noteworthy progress has recently been made 
towards the application of beryllium as a struc- 
tural material for aircraft, at least in cases 
where simple shapes are required. A process 
for making beryllium sheet with optimum grain 
orientation has been evolved and overcomes the 
brittleness which has up till now limited the use 
of this metal. It has been found possible to 
assemble sections of beryllium sheet material 
into a box beam similar in design to those used 
in aircraft. The production of sheet with biaxial 
ductility is based on a forging process which 
ensures optimum grain orientation. For beryl- 
lium this means that the basal planes have just 
the right amount of preferredness with respect 
to the plane of the sheet, and the prism planes 
are randomly orientated at right-angles to the 
plane of the sheet. An ultimate tensile strength 
between 65,CO0O0 and 70,000 psi, with a yield 
point of 40,000 psi, has been obtained, compres- 
sion strength being 49,000 psi. In the process 
used, powdered beryllium, cold-compacted and 
sealed in thin-walled iron cans, is held at 1800 F 
in an argon atmosphere for 30 min and is then 
pressed into a pancake-shaped sheet in a forging 
machine. In fabricating the sheet into box 
beams, carbide drills for making the holes are 
used. The shects must be riveted together, since 
beryllium is not suitable for welding. Some 
success has also been attained in producing 
complex shapes by an extrusion process, starting 
from sintered beryllium billets. 


Aanager 





@ “DIP-TRANSFER”” METAL-ARC WELDING PROCESS 

The so-called “‘dip-transfer’ process is a new 
method of metal-arc welding mild steel and low- 
alloy steel in an inert gas atmosphere, in which 
metal is transferred by a wiping action at the 
time of short-circuit, rather than by projection 
through the arc stream as in conventional 
methods. The short-circuits, caused by dipping 
of the electrode into the weld pool, occur at a 
rate as high as 200 contacts per second, so that 
the arc produced is therefore of the pulsing, 
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rather than the open, stable type. This pulsing 
are occurs with a relatively low arc voltage and 
only with a power supply having a value of in- 
ductance which will properly regulate the rise 
and decay of the current. When the moving 
electrode comes into contact with the pool, the 
short-circuit current surges to a very high value, 
but, before this surge reaches its peak, over- 
heating is caused by the local resistance at the 
point where the electrode enters the weld pool. 
Surface tension causes the metal to be wiped off 
the electrode, and shortly afterwards contact 
is broken, assisted by the electromagnetic pinch 
effect, and a relatively high-current arc is estab- 
lished. In this way, metal transfer takes place 
without spatter, and the energy from the arc 
melts the electrode and keeps the weld pool 
fluid. Dissipation of this energy is accomplished 
in an early stage by a transient arc voltage which 
is caused by the rapid breaking of an inductive 
power supply under static conditions. The arc 
develops considerable force, creating a depression 
in the weld pool. As the energy from the 
inductance is discharged through the arc, the 
voltage and current decay, the forces on the 
weld pool decrease, and the melting electrode 
advances toward the workpiece. The arc length 
therefore decreases, and finally the electrode and 
the pool again come into contact. The liquid 
drop is transferred to the pool, and the cycle is 
repeated continuously. 


@ DETERMINING THE OXIDIZING OR REDUCING 

PROPERTIES OF ATMOSPHERES 

In heat-treatment processes, it is often neces- 
sary to control the atmosphere in the furnace. 
For example, a reducing atmosphere may be re- 
quired to remove oxides from the surface of a 
metal during an annealing operation, while 
another process may necessitate maintaining an 
oxidizing atmosphere to retain an oxide coating 
ona metal. Many heat-treatment processes re- 
quire extremely sensitive control, and some 
means is obviously necessary for the proper in- 
dicat‘on and control of the atmosphere in the 
furnace. The conventional method consists of 
analysing samples of the atmosphere withdrawn 
from the furnace and, although this method is 
satisfactory enough in cases where the atmos- 
phere is relatively constant, it is not suitable 
when conditions are continuously varying. It is 
now reported, however, that an improved 
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method of determining the oxidizing or reduc- 
ing characteristics of atmospheres has been 
developed, in which use is made of two thermo- 
couples connected in series and in Opposition, 
the direction of current flow indicating whether 
the atmosphere is oxidizing or reducing. This 
indication can be shown or recorded and can 
also be used to regulate the addition to the at- 
mosphere of a suitable component to maintain 
its oxidizing or reducing characteristics at the 
desired level. In practice, each thermocouple is 
inserted into a well in the atmosphere to be 
analysed. One of these wells is constructed of a 
material such as carbon, which will oxidize in 
the presence of an oxidizing atmosphere, but 
will be unaffected by a reducing atmosphere. 
Similarly, the other well is made of a material 
such as copper oxide, which will be unaffected by 
an oxidizing atmosphere but will be reduced in 
a reducing atmosphere. Thus, in a reducing 
atmosphere, the copper oxide well will increase 
its temperature, so that the corresponding 
thermocouple will register a higher voltage than 
that of the thermocouple in the other well, pro- 
viding an indication on the measuring instru- 
ment. In the same way, oxidation of the carbon 
well will cause a corresponding indication in the 
opposite direction. If the atmosphere is neither 
reducing nor oxidizing, neither well will be 
chemically affected, and the voltages produced 
by the thermocouples will be in equilibrium. 


@ FLAME-CUTTING PROCESS USING SILICA POWDER 

In the powder-cutting process employed for 
the flame-cutting of oxidation-resistant materials 
such as stainless steel, a finely divided material 
is burned in the oxygen stream to provide the 
additional heat necessary to bring the surface of 
the metal to be cut to a temperature at which 
thermochemical removal of the metal is accom- 
plished by the oxygen stream. Additionally, the 
finely divided material forms products which 
flux the refactory metallic oxide and provide a 
removable mixture of oxides. The finely divided 
material employed consists mainly of iron, the 
balance containing incidental impurity materials. 
A recent process envisages the use of a powder 
containing between 10 and 80% by weight of a 
mineral silica material having particle sizes be- 
tween 30 and 100 mesh, the remainder consisting 
principally of a readily oxidizable metal powder 
such as iron. In the oxygen flame this powder 
liberates intense heat and forms compounds 
which aid in fluxing the refractory oxides. The 
mineral silica components, e.g., quartz, sand, 
and rock crystal, not only aid in fluxing the 
refractory oxides, but also serve to remove 
slag by abrasive action. The use of this powder 
mixture therefore secures a very rapid removal 
of slag from the heated zone and minimizes the 
extent of heating required, without lowering the 
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cutting speeds below values previously obtain- 
able. The use of powder mixtures containing 
more than 80°, by weight of mineral silica 
material does not produce satisfactory results, 
probably owing to the provision of an insufficient 
amount of exothermically oxidizable metal con- 
stituent. On the other hand, the use of powder 
mixtures containing less than 10°, of mineral 
silica material does not produce cutting results 
which show any significant improvement over 
those obtained with 100°, iron powder. 


@ THERMISTORS FOR HIGH-TEMPERATURE APPLICATIONS 


Thermistors, i.e., electrical resistance bodies 
with a high sensitivity to changes in tempera- 
ture over a wide range, are often composed of 
various combinations of metal oxides which are 
sufficiently stable and sensitive to be suitable for 
use at temperatures up to about 500°C. At 
higher temperatures, they are usually nnstable, 
and efforts to develop a commercially useful 
thermistor of acceptable stability, reproduci- 
bility, and high sensitivity at temperatures of 
more than 500°C have been unsuccessful. It is 
now reported, however, that thermistors have 
been developed which have a satisfactoy perfor- 
mance at relatively high temperatures, these 
thermistors, consisting of recrystallized silicon 
carbide containing a small amount of boron. 
In this connection, it has been found that the 
addition of boron to the crystal structure of the 
silicon carbide greatly modifies the electrical 
resistance characteristics of the resulting re- 
crystallized body, imparting an unusually high 
sensivity to changes in temperature over a wide 
range. The amount of boron required is very 
small, amounting to less than 1°, of retained 
boron in the silicon carbide crystal structure. In 
fact, it is estimated that the tolerance for boron 
in the silicon carbide lattice is of the order of 
0°34°, by weight. A typical recrystallized silicon 
carbide cylindrical thermistor, } in. in length and 
| in. in diameter, has an electrical resistance of 
10° ohms at room temperature, decreasing very 
rapidly to only 74 ohms at 760°C. The boron 
can be introduced into the silicon carbide crystal 
structure in various ways, and the silicon car- 
bide itself can be made up in different combina- 
tions and proportions of grit sizes. Also, a 
variety of temporary binders, including sodium 
silicate, silicones or other organic resinous bind- 
ers, and adhesives, can be used. The thermistors 
can be moulded to any desired shape or size, 
including beads, wafers, discs, rods, and bars. 





For further information on develop- 

ments reviewed in THE BLUE 

PAGES, readers are invited to write 
to the Editor. 
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Mechanical Degradation of Polymers 


(From National Bureau of Standards Technical News Bulletin, U.S.A., Vol. 43, No. 6, June 1959, pp. 104-106, 
3 illustrations) 


WueN high-polymer molecules are subjected to 
severe mechanical shearing, they are sometimes 
broken down into smaller molecules. This de- 
gradation may be produced either by the heat 
dissipated in the shearing process or directly by 
the mechanical forces involved in the shearing. 
Isolating the degradation due to the mechanical 
forces themselves, the National Bureau of Stan- 
dards have established several defining features 
of degradation associated with mechanical 
shearing. Their research indicates that, under a 
given set of shearing conditions, a polymer wil! 
degrade to a molecular-weight level represent- 
ative of these shearing conditions, below which 
level no further degradation will occur. The 
occurrence, rate, and ultimate extent of rupture 
depend on the occurrence and severity of the 
shearing under otherwise identical conditions. 
The degradation does not result either from 
incomplete solution prior to shearing nor from 
cavitation in the shear field, but is caused by the 
shearing itself. 

Unfractionated polyisobutene in n-hexade- 

cane solution was the polymer system most 
thoroughly investigated, solutions of the 
polymer being sheared by being repeatedly 
forced through the capillary of the McKee 
consistometer, an instrument developed to test 
experimental fluids of high viscosity. Records 
were made of the load on the consistometer for 
every other pass of a sample. Data were obtained 
for nominal rates of shear from 9000 to 100,000 
sec"', temperatures from 20° to 80° C, and initial 
viscosity-average molecular weights from 
600,000 to 2,520,000. Some of the runs were 
interrupted at various stages of the degradation 
process. Viscosity-average molecular weights 
were then determined for the polymers present 
at that particular stage of shearing, and the 
extent of degradation determined from these. 
_ To examine specific details of the process, 
incidental measurements were made on solutions 
of polymer fractions obtained from degraded 
and undegraded starting materials and of poly- 
mers precipitated completely from degraded 
stock. In some of these tests, shearing was 
interrupted for different periods, but was sub- 
sequently completed. 

It was found that the rate of degradation is 
JULY, 
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proportional to the concentration of the bonds 
present at fixed shearing conditions. Within 
certain conditions, i.e., polymer concentrations 
between 5 and 20° by weight and temperatures 
between 30° and 50° C, the proportionality 
factor between degradation rate and bond con- 
centration (rate constant) is independent of tem- 
perature and bears the same relation to the rate 
of shear-energy application that exists between 
the rate constant and temperature in thermally 
activated chemical reactions. This similarity 
suggests that mechanical shear degradation can 
be considered as a mechanically activated re- 
action and leads to a distinguishing feature 
between the molecular processes occurring in 
mechanical and in chemical degradations. This 
characteristic is the source of energy which 
raises the energy state of molecular bonds to a 
level high enough to cause re-arrangement of 
the atoms. In shear degradation, this energy 
appears to be supplied from mechanical energy 
associated with the shear field, rather than from 
thermal or electromagnetic sources, for example. 

If the energy generated in the shear field is 
uniformly distributed, the energy developed in 
the volume occupied by an individual bond (and 
the two atoms it connects) can provide only a 
small part of the necessary energy. Conse- 
quently, to provide the energy needed to 
rupture a single bond, energy developed in a 
larger volume than the immediate tond vicinity 
is required. The energy from this large volume 
of the shear field must in some way be concentra- 
ted into the bond. It has been suggested that this 
concentration may be accomplished by the 
accumulation of stresses due to the shearing 
through entangled molecular chains, i.e., over- 
lapped or entwined polymers. 

Another characteristic of mechanical shear 
degradation is the large amount of energy used 
by the process per bond ruptured, the values 
found by the Bureau being in the neighbour- 
hood of 3C0,000 kcal/mole of bonds ruptured. 
Since this large amount of energy is several 
thousand times any reasonable value for the 
bond energy of carbon-carbon bonds, it is 
evident that some of the energy is not utilized in 
the rupture itself but is somehow lost in the pro- 
cess. This may occur during bond rupture when 
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part of the energy stored in neighbouring tonds 
or macromolecular segments may be immediately 
dissipated as heat, rather than first being utiliz- 
ed in the shearing process. This energy would 
be measured and included in the overall energy 
loss for the degradation process. 

Fig. | shows actual and equilibrium shear 
load as a function of pass numter. If no bond 
rupturing were occurring, the shear forces would 
be expected to be much lower than those ob- 
served. Open circles represent the observed 
shearing force, while closed circles represent an 
estimate of the shearing forces which would 
exist for the molecular weight prevailing at 
various stages of degradation, if no degradation 
were occurring. Since the difference between 
the two curves represents that contribution to 
the shearing forces which is associated with the 
degradation process, the shaded area represents 
the amount of degradation energy required. 
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Fig. 1. Actual and equilibrium shear load as a function of 
pass number. 

Although general information on the number 
of neighbouring bonds or macromolecules inst- 
rumental in transmitting activation energy to a 
ruptured bond can be estimated, detailed data 
cannot be obtained, as it is not as yet possible 
to measure several quantities necessary for de- 
tailed calculation. These undetermined values 
include the actual amount of energy accumulated 
in individual neighbouring bonds, the proportion 
dissipated as heat immediately upon rupture, 
and the respective proportions stored as potential 
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energy in the bonds and as reduced configuration. 
al entropy of the macromolecular chains formed 
by the bonds. However, results on fractionated 


polymers precipitated from unsheared and pre- 


viously sheared samples support the conclusion 
that the transmission of activation energy into, 
single ruptured bond involves several polymeric 
chain macromolecules. In the degradation, the 
individual macromolecules with the highest 
molecular weights are ruptured, but degradation 


occurs Only if at least a minimum concentration | 





of these large molecules is present. 

Under extreme conditions (relatively low cop. 
centration or high temperature) toth the rate | 
and energy requirements of mechanical shear | 
degradation deviate considerably from the above | 
results. In other words, the rate varies much | 
more rapidly with the temperature, and the 
energy requirements are higher. Presumably, the 
polymer cannot form sufficient effective entangle. | 
ments at low concentrations, and the viscosities | 
of the solutions are too low to develop adequate 
shearing forces at high temperatures. 





Automatic Temperature Regulation of 


Internal Combustion Engine Cooling Systems 
(Concluded from page 279) 


In the lowest range, between 78° and 82°C, 
regulation is ensured by the thermostatically 
operated by-pass valve; in view of the small 
amount of heat to be dissipated, the radiation 
from the unventilated radiator is sufficient for 
heat dissipation. The louvres tegin to open at 
82°C, so that the radiator is cooled by the 
relative air stream caused by travelling speed up 


to 86°C, when the fan drive is engaged. At 94°C, | 


all the regulating devices are at their fully oper- 
ative positions. 

If the initial operating points of the regulat- 
ing devices are set too close together so that 


they nearly coincide, there is a risk that the control | 


system may become unstable under certain 
conditions. For instance, during engine starting, 
owing to differences in response times of the 
individual sensing elements, the louvres ma) 
open and the fan may start operating before the 
by-pass thermostat opens. If the latter finally 
does operate, then the water in the radiator, 
cooled to external temperature, will be suddenly 
forced through the engine and may not be 
heated up to the minimum regulating tempera- 
ture. If so, the by-pass thermostat will close 
again, and the cycle will be repeated. In this 
connection, it is again worth emphasising that 
the sensing elements of all the regulating devices 
should be fitted into the engine-outlet portion 
of the cooling circuit. If this requirement is not 
fulfilled, instability will be inevitable under cert- 
ain operating conditions. 
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Automatic Temperature Regulation of Internal Combustion Engine 
Cooling Systems 


By K. H. MULLER. (From “Motortechnische Zeitschrift” (M.T.Z.) Vol. 20, No. 5, May, 1959, pp. 137-142, 
2 13 illustrations) 


IN water-cooled internal combustion engines, 
the temp2rature of the cooling water, measured 
at the engine outlet in the upper part of the 
cvlinder head, must be maintained within fairly 
narrow limits under all operating conditions, the 
optimum range being from about 80° to 95°C. 
The upper limit is set by the boiling point of the 
cooling water and can be raised only if a press- 
urized cooling system is used. In the case of 
air-cooled engines, it is more difficult to deter- 
mine the most favourable operating temperature, 
as the distribution along the cylindsr wall and 
head is very uneven. However, the average temp- 
crature of the air on the downstream side of the 
engine constitutes a useful criterion of optimum 
values, which have been established by tests to 
be between 80° and approximately 90°C. 

Temperatures below 80°C are not permissible, 
because of the possible danger of corrosive action 
on cylinder walls and pistons. With excessive 
cooling, some of the water vapour generated 
during combustion condenses on the cool sur- 
face, dissolving the sulphur dioxide and sulphur 
trioxide produced from the sulphur contained in 
the fuel and forming corrosive acids. Measure- 
ments carried out by Englisch have shown that 
the cylinder wear in a petrol engine, normally 
about 0°02 mm per 10,L00 km at between 80 
and 90 C, increases as a result of this corrosive 
action to about 0°03 mm at 70°C, 0°05 mm at 
60°C, 0°09 mm at 55°C, and 0°32 mm at 40°C. 
Corrosive products also reduce the viscosity of 
the lubricating oil and contaminate it with part- 
icles from the worn piston and cylinder surfaces. 
The oil thus contaminated goes into the lubri- 
cating system and can cause damage to all 
bearings in the course of time. 

The cooling system must be designed to be 
able to dissipate all the excess heat not converted 
into mechanical work when the engine is opera- 
ling at full load at temperatures as high as, say, 
40 C. In most cases, a safety factor is included, 
to allow for the reduction in heat transmission 
occurring with gradual fouling of the radiator. 
Under other operating conditions, i.e , at partial 
loads or lower external temperatures, the capacity 
of the cooling system is far in excess of require- 
ments, and, to avoid excessive cooling, the flow 
rate of the cooling medium must be regulated 
to the required value. 


CONTROL OF WATER FLOW RATE IN THE 
PRIMARY CIRCUIT 
A thermostatic by-pass valve is used to 
regulate the flow of water in the primary circuit. 
At low temperatures, this valve closes its outlet 


JULY, 1959 Volume 20, No. 7 





to the radiator and allows the water to flow 
back to the engine via the by-pass circuit. The 
water warms up fairly rapidly after starting, and 
the main valve outlet to the radiator opens when 
the preset temperature (e.g., 80°C) is reached. 
At 95°C, the by-pass circuit is fully closed, and 
the entire flow of water is passed to the radiator. 


CONTROL OF AIR FLOW 

If perfect temperature control is desired, 
control of water flow in the primary circuit alone 
is not sufficient to maintain a constant tempera- 
ture. At low loads, and under downhill running 
conditions, small quantities of leakage water 
reach the radiator through the by-pass valve and 
can cause excessive cooling after some time. 
This leakage cannot be avoided in practice, since 
a de-aerating orifice must be provided in the 
main valve of the thermostat device to keep the 
circuit filled with cooling water. Consequently, 
additional means of temperature control must 
be included, the simplest consisting of manually 
actuated louvres so as to vary the amount of 
cooling air through the radiator. However, 
various automatically operating devices have 
been built for this purpose and some of these 
will now be considered. 

The control of cooling air by variation of 
fan speed is the method frequently used in 
practice. The non-regulated fan is designed to 
ensure adequate cooling at full-load output and 
maximum external temperature, but usually the 
mean engine load and mean annual temperature 
are only fractions of these design values. For 
instance, if the mean load is taken as from 50 
to 60°,, and the mean temperature throughout 
the year is, say, 15°C, the mean fan speed 
effectively required for heat dissipation is only 
about 35°, of the designed speed, and the mean 
power absorbed by the fan is only about 5° of 
its maximum power. Thus, fan-speed control 
also results in savings in power and fuel, as well 
as in reduced noise. If it is considered that 
approximately 10 hp is the power required by a 
constant-speed fan for a 600-hp diesel locomotive, 
there will be a gain in output of about 8 hp, or 
2°5°,, of the mean engine power, if a variable- 
speed fan is used 

If 100°, fan speed is required for full load 
at 35°C, 80°, is required at 27°C, and 60% at 
14°C. A fan speed of 40° is sufficient for 
80°, full load from below 0°C to +10°C. Up to 
+35°C, 20° of maximum fan speed is sufficient 
to cope with the heat from the engine up to about 
one-third of full engine output. Tests ona vehicle 
have shown that, with the additional cooling of 
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the radiator due to air flow at various speeds of 
travel, the variable-speed fan was not required at 
all for external temperatures below 10°C, and 
operated for only 35°, of the total running time 
at external temperatures of about 32°C. 

Two types of fan-speed control are used in 
practice, one incorporating a fluid coupling and 
the other a hydraulic variable-speed drive. The 
fluid-coupling arrangement is supplied with oil 
from an oil pump. A thermostatic device, near 
the engine outlet, operates a lever which controls 
the amount of oil allowed to escape from the 
coupling, so as to maintain the required oil level 
necessary to adjust fan speed to the desired water 
temperature. Systems of this type are nowadays 
used in lorries and in higher-class passenger cars. 
They are also particularly suitable for the control 
of downstream air temperature for air-cooled 
engines. 

A combined temperature-regulating system 
for cooling air and combustion air, developed 
for an 8-cylinder Vee-type air-cooled diesel 
engine is shown schematically in Fig. 1. The 
main thermostat, situated in an air discharge 
passage, regulates the oil supply to the coupling 
with the aid of a control valve. The thermostat 
unit is also thermally connected to the engine by 
a system incorporating an auxiliary blower sit- 
uated on the drive shaft of the cooling fan. The 
system also includes a preheater for the intake 
air, which operates during cold starting and at 
partial loads. 
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Fig. 1. Combined temperature-regulating system for cool- 
ing air and combustion air applied to a diesel engine. 


Systems employing a hydraulic variable-speed 
drive for fan-speed regulation have been devel- 
oped for water-cooled engine installations in 
which the radiator is located at a considerable 
distance from the engine, so that a direct hydro- 
mechanical drive is impracticable. Locomotives 
with roof-typ2 radiators, and vehicles with rear- 
end engines and front-end radiators are examples 
of applications where such an arrangement is 
desirable. 

One such system has a piston-type oil pump 
mounted on the engine, providing high-pressure 
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oil to a hydraulic motor. The fan is mounted 
on the end of the hydraulic motor shaft, and jts 
speed is regulated by a control valve. The 
thermostatic unit is situated in the cooling-water 
circuit and actuates a control piston which closes 
a by-pass duct in the oil circuit when the desired 
temperature is reached. This system is some. 
what more expensive than the direct hydro. 
mechanical drive, but it maintains very accurate 
temperature control in the cooling circuit. 

Control of air flow can also be achieved by 
altering the pitch of the fan blades. In one such | 
system, in which the fan is directly driven by 
means of a Vee-belt and pulley, the thermostat 
is arranged in such a way that the blade pitch 
of the fan can be varied continuously within the 
range of operating temperatures. This regulating 
system is somewhat less effective and saves less 
power than systems based on speed control. It 
is also a more intricate design. 

In contrast to the continuous regulators 
which have been described, ‘‘on-off’’ regulators 
have also been developed, by means of which the 
fan is started and stopped intermittently, the 
thermostat in the cooling water being connected 
to a valve or a relay which acts On a pneumat- 
ically or electrically operated friction clutch. The 
fan is thus coupled to its drive at full speed. 
The system is simple, but it has the disadvantage 
of allowing appreciable fluctuations in water 
temperature if the range of temperatures between 
starting and stopping is large enough; also, if | 
it is set to narrow limits, the system will engage | 
and disengage too frequently, leading to high 
rates of wear and to high air consumption for 
the pneumatic arrangement. 

A further possibility of regulation is by means 
of louvres, which can also be used in combination 
with a variable-speed or fixed-speed fan drive. 
In the first case, the temperature around the 
engine can be made independent of the relative 
wind caused by travelling speed, so that no 
additional cooling of the inevitable leakage water 
occurs. In the second case, the louvres operate 
as a “proportional” regulator, throttling the air 
on the intake side. Continuous regulation, pro- 
portional to temperature, can be obtained by 
operating the louvres by means of a thermostatic | 
element in a branch of the cooling-water circult. 

“On-off” louvre control systems, operated by 
a compressed-air cylinder, have also been made, 
the compressed-air valve being actuated by the 
thermostat. The frequent changes in operating 
conditions occurring in vehicles cause a corres 
pondingly large number of openings and closings 
of the louvres in this system, with a fairly high 
air consumption and a correspondingly high 
rate of wear of the moving parts. 

For engines in which the heat is dissipated in 
a liquid-to-liquid heat exchanger, ins.ead of 4 
liquid-to-air radiator, the possibilities of regula- | 
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tion are basically the same. The primary circuit 
is thermostatically controlled by a by-pass valve 
and, in the secondary circuit, additional regula- 
tion of the flow of liquid can be provided, with 
a throttle valve ahead of the heat exchanger. A 
> saving in power and additional improvement in 
» regulation can also be obtained in such engine 
systems by variation of the speed of the cooling- 
water pump. 
LOCATION OF TEMPERATURE-SENSING 

DEVICES 

The regulation of cooling-water temperature 
can be based on temperature indications taken 
either at the engine inlet or at the engine outlet. 
For various reasons, it is preferable not to use 
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the engine-inlet temperature for the controlled 
variable. If it is used, optimum adjustment of 
the regulating range can be determined only from 
a knowledge of the maximum heat flow and the 
amount of circulating water in each application, 
to ensure that the lower regulating limit is set at 
a value for which no excessive temperature will 
arise at the engine outlet. 
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Fig. 2. Regulating ranges of a combined temperature- 
regulating system. 

For instance, if the required water outlet 
temperature is 90°C, assuming that the temper- 
ature of the water rises by 15°C at most during 
its passage through the engine, the regulator will 
have to be in its fully deflected position when the 
inlet temperature reaches 75°C. Now, if a fan 
regulator is considered which has an available 
regulating range of 5°C, it will have to regulate 
between 70° and 75°C. At partial loads, however, 
if the same quantity of water is circulating, the 
engine will be excessively cooled, since the temp- 
erature rise in the engine will be smaller. Con- 
versely, with small quantities of circulating 
water, particularly in a change from full load to 
no load, there may be an excessive rise in engine- 
outlet temperature, because the slowly circulating 
water may cool down to such an extent in the 
radiator that the regulator at the inlet end will 
not reach its maximum deflection. 

These disadvantages do not occur with temp- 
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erature regulation at the engine outlet. The 
regulating range is then dependent only on the 
maximum permissible cooling-water temperature 
and on the sensing-element characteristic. 

To emphasise these points, it may be noted 
that, on the basis of a fairly straightforward 
calculation for the case of the fan regulator with 
a regulating range of 5°C mentioned above, the 
mean water temperature will fluctuate between 
70° and 82°5°C and the water outlet temperature 
between 70° and 90°C for regulation based on 
water-inlet temperature, whereas mean water 
temperature will fluctuate between 82°5° and 85°C 
and water outlet temperature between 85° and 
90°C for regulation based on water outlet temp- 
erature. 


DYNAMIC BEHAVIOUR OF TEMPERATURE- 

REGULATING SYSTEMS 

The engine, with its cooling passages, rad- 
iator, fan, and other controlled devices, forms 
a regulated system, with a response time and a 
dead time. These time-constants, which are 
dependent on the circulating velocity of the cool- 
ing medium and hence on engine speed, con- 
siderably affect the stability of the regulating 
system as a whole. Although, however, the re- 
lationships for the various regulating systems 
employed for engine cooling have not as yet been 
investigated theoretically, real instabilities in the 
form of continuous temperature fluctuations 
seldom occur in practice. Generally, the change 
in temperature to a new equilibrium condition 
after a change in engine load occurs asymptoti- 
cally, if a sufficiently large heat capacity is 
available in the cooling circuit. 

In systems with little heat-storage capacity, 
appreciable response times to full deflection, and 
dead-time lags of the regulators, there is an 
“overshoot” of temperature beyond the new 
equilibrium position. If the amplitude of the 
overshoot exceeds the permissible temperature 
limit of the engine, improvements can be ob- 
tained by incorporating a larger storage capacity, 
by reducing the time-constants of the regulator, 
and by altering the lower sensitivity limit. Fre- 
quently, the dead time of the regulator is 
unnecessarily large, owing to insufficient contact 
between the thermostatic sensing element and 
the fluid in the cooling passage. 


REGULATING LIMITS FOR COMBINED 

REGULATING SYSTEMS 

If several regulating devices, e.g., a by-pass 
valve, a regulated fan, and adjustable louvres, 
are incorporated in a cooling circuit, then the 
operating temperatures of the individual devices 
must be adjusted to mutually suitable values. 
An example of proportional control ranges of 
three such devices is given in Fig. 2. 

(Concluded on page 276) 
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Casting with Sand Moulds Produced under High Pressures 
By V. M. KRIVOSHEYEV. (From Liteinoye Proizvodstvo, No. 5, 1959, pp. 15-16, 8 illustrations) 


UsiNG sand moulds produced under high 
pressures, a new Russian process makes it poss- 
ible to obtain castings of more accurate dimen- 
sions and improved surface finish, compared with 
conventional processes, as well as reduced metal 
wastage, shorter production cycles, and lower 
costs. This method has successfully been applied 
to the production of grey-iron castings of up to 
10 kg weight for road-building and agricultural 
machinery, including covers, flanges, rollers, 
sprocket-wheels, gear-wheels, pulleys, and coup- 
lings. 

The special moulding mixture is prepared in 
a crusher-mixer, 84°, by volume of quartz sand 
being first fed in, followed by 2°1°,, ground coal- 
tar pitch or some similar material for preventing 
sand-burn, and then 1°3°%, dry dextrin, 5°6%, 
ground fireclay, and 7°, of an alkali-metal sul- 
phite. The latter can, however, be replaced by 
additional dextrin, in which case water is added 
in sufficient quantity to ensure a moisture con- 
tent of 3°5 to 4:2% in the finished mixture. The 
mixing time is from 15 to 20 min for each charge, 
and the finished mixture is loaded into a hopper 
or container near the press. The gas permea- 
bility of the mixture is from 130 to 160 units, 
its compressive strength in the wet condition is 
from 0°22 to 0°28 kg/cm?, and its tensile strength 
in the dry condition between 8°5 and 22 kg/cm?. 

Before pressing, the die is dusted with graph- 
ite after a preliminary wipe with a paraffin- 
soaked rag. This treatment, in conjunction with 
the high specific pressure used for pressing (100 
kg/cm?), which creates a dense layer on the 
surface of the mould into whose pores the 
graphite is pressed, is mainly responsible for the 
smooth finish of the castings obtained, though 
naturally the composition of the mixture also 
exercises some influence in this respect. 

After pressing, the moulds are transported in 
stacks to the pouring point, the number of 
moulds in a stack being determined by the weight 
and height convenient for pouring. In general, 
from 3 to 20 moulds are assembled into a stack, 
the height of which can, however, be increased 
with suitable means of assembly and pouring in 
the foundry. In order to ensure accuracy of the 
stack assembly, locating pins are formed on the 
moulds during the pressing operation. The 
assembled stacks are then left to dry in the open 
air for from 12 to 18 hr, after which they are 
provided with pouring basins and are weighted. 

In order to avoid deformation of the mould 
walls during casting, the distance between casting 
Cavities must be held between 15 and 20 mm and 
the gap between the edge of the cavity and the 
edge of the mould between 30 and 40mm. The 
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runner system used in the pressed moulds js 
shown in Fig. 1. The cross-sectional area of the 
runner depends on the size and weight of the 
casting, and varies from 0°3 cm? for small cag. 
ings up to 0°5cm? for larger castings of up to 
1 kg in weight, 0°5 to 0°8 cm’ for Castings 
weighing from | to 3 kg, and 0°7 to 0°9 cm* for 
castings weighing from 3 to 8 kg. The cross. 
sectional area of the riser is taken as being equal | 
to the sum of the cross-sections of all the runners, 
The riser is located in the centre, so as to ensure 
more efficient filling of the mould. Pouring js 
effected by two pourers, using hand ladles. After 
knocking out, the cooled castings are, where | 
necessary, c'eaned and fettled. 
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Fig. 1. Runner system used in the pressed-mould process. 


This method of casting does not require the 
use of complex plant and equipment, or of 
materials which may be in short supply ; further- 
more, notwithstanding their improved accuracy, 
the cost of the castings produced is not only 
lower than that of castings obtained by shell- 
moulding, but is also lower than those obtained | 
by more conventional methods. ; 

With overall mechanization and automation | 
of the production of castings by this method, 
its advantages should prove to be even more sub- 
stantial. In this connection, the results of two 
years experience in casting with these high 
pressure moulds have shown that automatic 
Operation is quite feasible. In fact, two auto | 
matic presses, each with a capacity of 900 moulds 
per hour at a pressure of 200 kg/cm’, have been 
built and installed, and the quality of the cast: 
ings produced, with regard to reproduction of 
detail, dimensional accuracy, and surface finish, 
has been found to be at least equal to that 
obtained by shell-moulding or investmentcasting. 

Fig. 2 illustrates the kinematics of the pressing 
mechanism, in which pressure from the pneu: 
matic cylinders (1) is transmitted to rollers (2) 
through two profiled sliders (3), linked together. 
The horizontal forces developing on the inclined 
surfaces of sliders (3) balance each other, com: 
pletely relieving the guides (4). When the press 
initiates operation, i.e., while no great forces are 


required, the inclined surfaces of sliders (3) are | 
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inoperative, the forces being transmitted to the 
rollers (2) by the rounded part of the sliders, 


| developing comparatively low power at the hinged 
) joints of the levers (5), as indicated by position 
| [in Fig 2. As the wedge-shaped portion of 


sliders (3) descends further (positions II and III), 
their inclined surfaces begin to engage. In this 
way, using a constant force from the pneumatic 
cvlinders (1), the force transmitted to the rollers 
(2) varies and with an appropriate choice of the 
profile of the inclined surfaces of the sliders (3), 
permits the generation of any degree of pressure 
at a given height of the slider. 

For automatic operation of the press, three 
identical dies are arranged at 120-deg. intervals 
on a turntable, and over them is placed a cover 
with three openings, allowing one die to be filled 
with the moulding mixture, free passage of the 
plunger to the second die, and withdrawal of the 
finished mould from the third die. 

This method of producing sand moulds 
under high pressure has been found to confer a 
number of important advantages in practice. 
Thus, consumption of liquid metal has been 
reduced on the average by 42%, and of fresh 
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Fig. 2. Kinematics of the pressing mechanism. 
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moulding materials by about 70%. Furthermore, 
he area required for moulding and pouring 
operations has been reduced by no less than 85%, 
while labour productivity has increased by 60% 
and finishing operations have been cut on an 
average by about 80° and, indeed, in a number 
of cases have been completely eliminated. It 
should also be noted that a number of com- 
ponents normally produced by shell-moulding 
and at least 25% of those obtained by investment 
casting could satisfactorily be made by this 
economic method. 


Frequency-Modulated Control-Motors 


By K. BURIAN and R. S. JAMIESON. (From Control Engineering, Vol. 6, No. 5, May 1959, pp. 106-109, 5 illustrations 


THE basic principle of the frequency- 
modulated actuator is not new, and several such 
devices have been proposed in the past. The 
most popular of these, embodying a technique 
now being used, is an actuator system in which 
two synchronous motors drive a mechanical 
differential, differential output-shaft speed being 
proportional to the sum or difference of the 
frequencies applied to the two synchronous 
motors. A new design of frequency-modulated 
motor accomplishes the same purpose but, by 
essentially mounting one motor inside the other, 


the mechanical differential. 

There are two configurations, i.e., in-line and 
co-axial. In the in-line version (Fig. 1), the out- 
put shaft of the conventional motor A is integral 
with the rotating wound stator of motor B, so 
that the stator of motor B rotates at the same 
speed as the rotor of motor A. Thus, if both 
motors are driven at equal speeds but in opposite 
directions, the output shaft will stand still ; 
similarly, if the speed of either motor is increased 
or decreased, the output shaft will turn at the 
difference speed in the direction of the higher- 
speed motor. Again, if the two motors are run 
inthe same direction, the output shaft will rotate 
at a speed equal to the sum of the speeds of the 
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motors. Thus, smooth differential action results 
without using gears. In the alternate configura- 
tion, the two motors are co-axial, as shown in 
Fig. 2, with motor B turned inside out. 

Each configuration has its own special 
advantages and disadvantages. Thus, for the 
same power, the co-axial version has a much 
greater diameter, but has a shorter length, while 
brush speed is lower in the co-axial version, 
since the slip-rings for motor B are on the out- 
put shaft and rotate at output speed. On the 
other hand, with regard to heat dissipation, the 
in-line version has a lower temperature rise, 
owing to its internal shape and greater external 
surface area. 
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Fig. 1. In-line version of the frequency-modulated control- 
motor. 
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Motor A has the highest torque and inertia 
in both versions, but in the in-line version the 
torque-to-inertia ratio of motor A can be made 
close to that of motor B. This is not possible in 
the co-axial version. However, if motor A is used 
as a constant-speed reference, the energy sink 
resulting from its higher inertia is likely to be 
an advantage in resisting reaction to transient 
speed changes. 
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version of the frequency-modulated 
control-motor. 


The two motors are hysteresis synchronous 
units, featuring precise synchronous speeds, high 
synchronous torque, and the torque capability 
of accelerating any load which they can synchro- 
nize. The conventional type of de-excited, salient- 
pole synchronous motor is not suitable for this 
application, since sharp transients in the input 
frequency resulting from slew commands can 
cause the motors (whether hysteresis or salient- 
pole) to fall out of step. Because of its low 
stall torque, the conventional synchronous 
motor might very well stop under this condition, 
whereas the hysteresis synchronous unit will 
simply accelerate the load to the new synchron- 
ous speed. Adjustable-speed hysteresis motors, 
operated at varying speeds by changing the 
supply frequency, develop approximately con- 
stant torque if the ratio of applied voltage to 
frequency is maintained constant. In the F-M 
motor application, supply frequency changes 
relatively little (e.g., 20 cps in 400 cps). 


PERFORMANCE CHARACTERISTICS 


The characteristics of the output motor of an 
F-M actuator are similar to those of an ordinary 
hysteresis synchronous motor of the same physi- 
calsize. Fig. 3 shows output torque asa function 
of frequency for a 1°062-in. diameter 8-pole in- 
line unit, the input to motor B being 400 + 
20 cps at 70 V (5 W maximum power). The speed 
of motor A was 6000 rpm, i.e., the synchronous 
speed of motor B when the input frequency to 
the latter was 400 cps. The asymmetry in the 
output curve resulted from stalling the output 
shaft while torque measurements were being 
made. This caused a supersynchronous condition 
at frequencies lower than 400 cps ; in other words, 
motor B was actually rotating faster than its 
exciting frequency. Under this condition, torque 
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falls off, so that, under any condition, the F-M 
motor will speed up slightly faster than it vil 
slow down, although the effect of windage pa. 
tially offsets this asymmetry 

The in-line motor used to obtain the cury § 
shown in Fig. 3 can accelerate itself from Stop 
to an output speed of 60 rpm in less than 
milliseconds. Generally, response times are bette; 
than those of typical servo-motors and reductio) 
gear trains. For example, if an output speed o 
150 rpm is desired from an 8-pole motor, one oj 
the input frequencies is changed by 10 cps. Cop. 
sequently, if the input frequency is changed from 
400 to 410 cps, the motor instantly develop 
0°165 oz-in. of torque, motor B changes its speed 
from 6000 to 6150 rpm or 2°5°,, and the energy 
stored in the inertia of the motor changes by oni 
5%. In comparison, to obtain an output of 15 
rpm from a conventional servo-motor with jts 
associated gear train, the motor must accelerate 
from a stand-still condition to full speed, while 
the energy level changes from 0 to 100°,. The 
load requires the same energy change to acceler. 
ate it in both cases. 

It should also be noted that, in voltage. 
controlled motors, the electrical time-constants | 
are significant and current must flow in the} 
windings before the motor starts rotation. Inthe] 
frequency-modulated motor, torque is available § 
as soon as the frequency is changed and, as fre-| 
quency changes can be accomplished in micro-| 
seconds, F-M motors can be made to respond 
very rapidly. 

Since both units are continuously rotating} 
the F-M motor, synchronous torque is available, 
even though the output shaft is standing still a 
zero displacement. The usual stiffness constant, 
or ratio of torque developed to displacement 
angle, is meaningless. This makes the F-M 
motor useful for maintaining accurate positior 
and velocity during vibration and shock. 

Although Fig. 3 shows a frequency range of} 
380 to 420 cps, F-M motors have been used over| 
a range of 350 to 450 cps. It is also possible 
design the motor for higher frequencies, although | 
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Fig. 3. Torque-frequency characteristic of an in-line 
frequency-modulated control-motor, with the reference 
motor operating at a constant frequency of 400 cps. 
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it shares the problems of efficiency, ball-bearing 
life and size with conventional motors currently 
being designed for the new aircraft and missile 


frequencies. 


APPLICATIONS 

The F-M motor can be used as a low-power, 
open-loop, adjustable-speed drive, as a comput- 
ing element, or as an actuator in closed-loop 
systems. The motor can be driven by two 
oscillators and amplifiers. If the variable oscil- 
lators are accurately calibrated over the fre- 
quency band of interest, then this system makes 
a smooth, accurate, open-loop, adjustable-speed 
source. 

Computation using the F-M motor can 
borrow techniques and components from the 
telemetering field. There are many commercially 
available transducers and oscillators which, used 
in conjunction with one another, will relate such 
parameters as pressure, acceleration, angular 
displacement, temperature, force, or velocity to 
a frequency change. By driving an F-M motor 
with these frequencies, in comparison with a 
fixed frequency or another variable, output-shaft 
speed will be proportional to the sum or the 
difference. 

Two factors limit the accuracy of the F-M 
motor as an integrator, i.e., (1) the device used to 
read the output angle, and (2) the transient- 
response capabilities of the motor. If the variable 
frequency does not change so rapidly that the 
F-M motor drops out of synchronism, it can 
integrate as long as the output shaft is allowed 
to turn. If its rate of frequency change is kept 
small, and several turns of its output shaft can 
be accurately measured, the motor can be a 
practical integrator. 

An example of the use of an F-M motor as 
an integrator is in an integrating accelerometer, 
in which the output of an accelerometer with a 
variable-frequency output is compared with a 
stable fixed frequency in an F-M motor. The 
output-shaft position of this motor is a function 
of velocity and controls the frequency output of 
a second variable-frequency oscillator. This fre- 
quency is then compared with the fixed frequency 
in a second F-M motor, whose output-shaft 
position is a function of distance. This device 
has certain advantages in an inertial guidance 
system, such as the elimination of precision 
errors and more precise integration than is ob- 
tainable by standard electronic means. 

Servo-mechanisms incorporating F-M motors 
fall into two classes, i.e., the floating type and 
the fixed type. In the floating type, the input to 
the servo controls the output frequency of a 
variable-frequency oscillator which drives one 
part of the F-M motor through a power 
amplifier. Another variable oscillator, whose 
frequency is controlled by output-shaft position, 
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drives the other half of the F-M motor. Any 
change in the input frequency is reflected in a 
new position of the output shaft and a balancing 
change in frequency of the second oscillator. 
This type of servo is useful for synchronizing two 
rotating components or for monitoring a fre- 
quency or a speed. In a typical inverter monitor- 
ing system of this kind, the inverter under test 
excites motor A, while motor B is driven by a 
variable-frequency power oscillator whose fre- 
quency is controlled by output-shaft position. 
With a properly calibrated dial, frequency can 
be read out, since there is a different output- 
shaft position for each inverter frequency. 

In the fixed type of F-M servo, one input to 
the F-M motor is taken from a stable fixed- 
frequency oscillator. Input- and output-shaft 
positions are compared in a bridge arrangement, 
and the output of the bridge controls the fre- 
quency of a second oscillator. Normally, this 
oscillator would run at the same frequency as the 
fixed oscillator, but any disagreement in input 
and output generates a frequency change, causing 
the motor to turn and correct the output-shaft 
position. Conventional synchros or potentio- 
meters could be used to compare input and 
output positions. 

Both servo types have interesting character- 
istics. Thus, they are relatively independent of 
voltage variations, requiring only that the energy 
input be sufficient to provide a minimum value 
of synchronous torque. Moreover, both types 
can be made entirely without gears if torque 
amplification is not necessary, eliminating gear 
backlash and compliance, as well as power losses 
due to gear inefficiency. 

Another advantage of the F-M servo results 
from its non-linear gain. The motor can be 
made to accelerate at maximum for about 
half the time, and to decelerate at maximum the 
rest of the time. This feature, enhanced by the 
torque characteristics, allows the motor to drive 
to its final position in the shortest time, and to 
arrive with almost zero velocity, so that the servo 
can be made to have minimum overshoot, and 
yet not be overdamped. Also, since the shaft 
locks into synchronism at each new position or 
speed, no error signal is needed to maintain this 
condition. 

In comparing two simple positional-control 
systems, one an F-M type and the other using a 
conventional servo-motor, it should be noted 
that both can use synchros for input and output 
comparison, and that the power amplifier for 
both systems can be similar, although the F-M 
servo will require two amplifiers. The function 
of the pre-amplifier in the conventional servo is 
replaced by a bridge-controlled oscillator in the 
F-M servo, one or two stages sufficing in this 
case. The power amplifiers for the F-M servo 
can be much simpler, since they do not require 
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signal-conditioning compensation. Thus, it 
would appear that the F-M servo would have 
two more stages than the conventional servo, 
the increased cost being partially offset by 
simpler design. 

In the extreme, an F-M servo can be driven 
by two power multi-vibrators, since the square- 
wave Output has no effect other than increased 
heat generation in the motor. The variable 
multi-vibrator can be controlled by using input- 









and output-shaft potentiometers for Varying the 
positive bias return on the multi-vibrator grids 
In some cases, the mechanical portion of the 
F-M servo can be much simpler than that of th 
conventional servo. If the gear trains and gear: 
train housings can be eliminated, weight, bulk 
and cost are reduced. It is probable that th ® . 
power amplifier for the reference motor (i) '%!: 
reality, a power oscillator) will not great) - 
exceed the cost of a precision gear train, 
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New Air- and Water-Cooled Cutting Torch comp 
By H. M. VARFOLOMEYEV. (From Svarochnoye Proizvodstvo, No. 6, June 1959. pp. 34-36, 5 illustrations) ye : 
; plate: 
DuRING the profiling of components in the con- shell (2). The pipe supplying the cutting oxygen § = 
ventional oxygen cutting process, considerable is directly connected to a central nozzle (3), i= 
distortion of the cut surfaces has been experi- which is surrounded by an annular nozzle for the ‘afi 
enced in Russia, and to obtain accurate profiles supply of preheating oxygen and acetylene to the canes 
of the machined parts much additional work preheating flame. The compressed-air pipe is prs 
has been required, increasing cost and reducing connected to an internal ring of orifices (4) —_ 
productivity. In order to overcome these while the cooling water enters through an e. eet 
difficulties, a new oxygen cutting torch has been ternal ring (5). Both these rings are easil bats 
developed which is claimed to reduce to a great replaceable by others with varying numbers of 
extent distortion of components by incorporating orifices of different diameters, so as to providea 
water- and air-cooling arrangements around the wide range of control of the flow of both air and 
cutting zone. water. 

In the prototype design of the torch, a special During operation, the preheating flame iff . N 
attachment was fitted to a conventional oxy- first ignited to heat the metal to kindling temper § "8S 
acetylene torch for supplying compressed air ature, after which the compressed-air valve ani lum 
and water. This arrangement consisted of two immediately afterwards the cooling-water valve j CSS 
pipes controlled by conventional valves and are opened to start the cooling process. During Rese 
ending in an annular perforated nozzle the cutting operation the flow of compressed ait Accc 
surrounding the torch and supplying water and must be closely controlled in order to prevent the the c 
air through two concentric rings to the working flame from passing through the curtain of con: and 
area. The role of the compressed air, supplied pressed air, while the water must be prevented ™¢t 
through the internal ring, is to concentrate the from flowing through the flame. The water spray S#™ 
heating effect of the flame and to prevent its must be adjusted to keep the areas surrounding § This 
spreading over a large area, thereby cooling the the cutting zone moderately cooled, as too little Ye" 
cutting zone both directly and indirectly. The water may lead to deformation, while too much sible 
function of the water is restricted to additional water, although it has no particularly harmful § ‘S'S 
direct cooling of the metal, so that, as a result of effects, leads to waste. It was found that, i | chen 
the combined cooling effects of the air and the water and air flow are correctly set, the cutting CO" 
water, it is kept relatively cool in the vicinity of rate of the process is at least as high as that 0! ne 


the cut. This prototype arrangement was success- 
fully tried out for profiling components and for 
bevelling plate edges preparatory to electric 
welding ; however, the excessive simplicity of 
this arrangement did not permit close and 
accurate control of air and water flow, and an 
improved cutting torch was therefore devised. 
The improved version of the torch (Fig. 1) 
comprises a body with a cutting head (1) con- 
nected by a system of pipes, each with its own 
control valve, for the supply of preheating and 
cutting oxygen, acetylene, compressed air, and 
water, the pipes being contained in an outer 
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conventional methods, and the cut surfaces art : 
free from drag, burrs, and distortions. parr 





In order to compare the quality of cuts pro- j ance 
duced by the new torch with those produced bf 
conventional methods, a series of experimenh§ ) 
was carried out with two types of plates, i.e.,0! bio j 
a carbon steel and of a low-alloy constructioni§ phe 


steel. The average Brinell hardness numbers 0! . 
these two plates before cutting were 126 and If! 
respectively, and these averages were found t ti , 
be increased by the conventional method to I?! or 
and 229, and by the new method to 320 and 33. fui 
Welding tests on plates of 4, 10, and 16 mm igh! 






























THE ENGINEERS’ DIGES! 








ng the 
grids, 
Of the 


Of the | 


1 gear. 
, bulk 
iat the 
OF (in 
zreathy 


NS) 


for the 
> to the 
pipe is 
es (4) 
an ex 
easily 


bers of 


ovide a 


air and § 


ame is 
emper- 
ve and 
r valve 
During 
sed ait 
ent the 
yf com: 
vented 


T spray 
unding 
0 little 
| sible to produce comapratively thick films which 


» much 


armful & 


that, if 
cutting 
that of 
ces are 


Its pro- 


ictiona. 
bers 0! 
ind 18! 
yund to 
| to 173 
nd 352 
mm it 


1GES! 

















* conventional 











JULY, 


thickness all gave satisfactory results, the mech- 
anical properties of the welds being at least as 
good as those prepared by conventional methods. 


Fig, 1. Disposition of the air- 
and water-cooling arrange- 
ments in the new 
oxy-acetylene cutting torch. 
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For comparative distortion tests, various 


> components were cut from steel plates of from 


4to 20 mm in thickness, including rectangular 


> plates measuring 1400 x 6000 mm, strips of 100, 


Oxygen » 200, and 300 mm in width, and various parts 


le (3), § 


with complicated contours. It was found that, 
when cutting the larger plates, no significant 
difference in distortion between the two methods 
occurred, the maximum deflection from the hori- 


} zontal not exceeding 1 and 1°3 mm in either 


case. On the other hand, the narrow strips 
were distorted considerably by the conventional 





method, whereas practically no distortion could 
be observed when they were cut by the new 
process. The results obtained when cutting 
narrow plates of 8 x 100 x 2000 mm showed 
maximum deflections of 2°6 mm for the carbon- 
steel plate and 8:2 mm for the low-alloy steel 
plate when cut by a conventional method, as 
compared with only 0°4 mm in both cases when 
cut by the new method. In another case, when 
cutting plates of 12 x 120 x 2800 mm, the 
maximum deflection was 6°8 mm with the old 
method and considerably less than 1 mm with 
the new method. Similarly, great differences 
were experienced in comparative tests on certain 
complex profiles, especially with those having 
long and narrow recesses. Previously, these par- 
ticular profiles were generally roughed out by an 
oxygen cutter, necessitating a finishing operation, 
whereas with the new method the final shapes 
could be cut accurately with great ease. 

Another application of the new process is in 
the cutting of thin sheets in the range of from 
2 to 5 mm in thickness, where it has been found 
that the new torch made it possible to cut even 
2-mm sheet accurately without flash or distortion, 
an operation which was impossible with con- 
ventional oxygen cutters. 





Making it possible to deposit 0°004-in. coat- 
ings of aluminium or cadmium on steel or 
aluminium parts, a new vacuum metallizing pro- 
cess has been developed by the National 
Research Corporation, of Cambridge, Mass. 
According to the report (Steel, June 1, 1959), 
the coatings are strong, ductile, and non-porous, 
and do not affect the tensile strength of the base 
metal, while their corrosion resistance is the 
same as that of solid aluminium or cadmium. 


| This new development is an extension of con- 


ventional vacuum-metallizing but makes it pos- 


resist weathering and can also take various 
chemical surface treatments, as distinct from 
vacuum-metallizing techniques, 
which produce films of a few millionths of an 
inch in thickness, i.e., sufficient for decorative 
purposes, but inadequate for corrosion resist- 
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Ranging electrically from semi-conductors 
(0 insulators with a minimum restivity of 10° 
ohm-cm, a new group of low-melting glass com- 
positions has been developed by Bell Telephone 
Laboratories. These compositions, which con- 
lain varying proportions of sulphur or selenium 
and of arsenic and thallium, become extremely 
fluid at temperatures between 125 and 350° C, 
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i.ec., from 300 to 400°C lower than any 
previously known low-melting glass. In this 
temperature range they have viscosities approx- 
imately equal to that of castor oil at room 
temperature, making them suitable for coating 
devices by a simple dipping procedure. As such, 
this range of glass, which has the same durability 
characteristics as glass in general, opens up new 
possibilities for encapsulating semi-conducting 
devices, capacitors, resistors, printed-circuit 
boards, etc. 


According to an article in Stal for May 
1959, it is reported that, during operation of 
Russian blast furnaces with an oxygen-enriched 
blast, serious burden hanging was experienced, 
as evidenced by the creation of a slag layer 
above the level of the tuyeres. This layer had 
the effect of impairing the gas permeability of 
the burden, of lowering the zone of slag form- 
ation and simultaneously reducing its height, 
and of leading to the condensation of silicon 
dioxide in the zone. As a result of investigations 
carried out to overcome these difficulties, various 
methods have been recommended for ensuring 
uniform operation of a blast furnace with an 
oxygen-enriched blast, including alteration of 
the furnace contours, increasing the number of 
tuyeres, and lowering the melting temperature. 
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Improved Insulation of Closed-Cycle Air-Cooled Electrical Machine; 


by Additions of an Electro-Negative Gas 


By H. SCHULZE. (From Elektrotechnische Zeitschrift (E.T.Z.), Edition “A”, Vol. 80, No. 5, March 1, 1959 
pp. 146-147, 1 illustration) ’ 


IN rotary air-cooled electrical machines, insula- 
tion of the windings is achieved to a considerable 
extent by the circulating air itself. It is therefore 
considered a disadvantage of closed-cycle air- 
cooling that, as distinct from oil-cooled trans- 
formers, the cooling medium does not improve 
the insulation level of the machine. In fact, the 
relatively low dielectric strength of air makes 
those parts of the coil where it leaves the slot 
insulation the weakest spot in high-voltage 
machines. 

It has now been established, however, that 
a possible remedy for this disadvantage of air 
as the cooling medium is to increase its dielectric 
strength by adding to it a small proportion (say, 
5%) of an electro-negative gas. Naturally, to be 
suitable for this purpose, such a gas must be 
non-toxic and chemically very stable, and must 
not attack the materials used in the construction 
of the machine. In addition, it must be non- 
inflammable and must not form an explosive 
mixture with air. Two gases, which satisfy all 
these requirements are sulphur hexafluoride and 
Freon F-12, whose behaviour in connection with 
the components of electrical machines is already 
well known. Thus, sulphur hexafluoride is chem- 
ically almost as inert as nitrogen and does not 
constitute even the slightest risk insofar as the 
operation of electrical machines is concerned, 
while Freon F-12 is similarly satisfactory and, in 
fact, has for years been used in sealed-type re- 
frigeration units, in which the compressor motor 
is actually surrounded by this gas. 

The effect of additions of one of these gases 
to the cooling air is to increase its dielectric 
strength, raising the threshold value of the glow- 
discharge voltage of the high-voltage winding. 
Asa result, the formation of ozone and nitrous 
acid in the cooling air is greatly inhibited, 
thereby helping to conserve the insulation of the 
windings and to prolong the life of the machine. 
Furthermore, the distance that the insulation 
must protrude from the slots can be reduced, 
with a consequent shortening of the end con- 
nections and hence the overall length of the 
machine, with all the economic advantages this 
may achieve. 

It should be borne in mind, however, that 
both sulphur hexafluoride and Freon F-12 have 
lower coefficients of thermal conductivity than air 
and that their higher molecular weights (146 and 
121 respectively) increase windage losses. How- 
ever, it should be noted that, in practice, the 
presence of either of these gases exercises a neg- 
ligible effect on cooling efficiency, owing to the 
relatively small proportion in which they are 
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added to the air. It should also be noted 
continuous monitoring of sulphur hexafluorig 
or Freon F-12 content in the cooling air is ng 
essential in the case of machines of conventiong| § 
design, inasmuch as such machines must )§ 
capable of use, as originally intended, with ai; 
only. Besides, even if leakage occurs, the presence 
of traces of these gases is sufficient to effect , 
considerable improvement in the d electric 
strength of the air used for cooling. 



















Acoustical Problems 
in Passenger-Ship Design 


By J. WEST and D. G. SMART. (From a paper pre. 
sented in Lisbon at the Summer Meeting of The 
Institution of Naval Architects, June 11, 1959, 6 pp, 
6 illustrations). 




















THE characteristics of a pleasing ship from 
passenger angle do not always conform wi 
those of a naval architect, and one such prob! 
in this connection, that of noise, is becomi 
increasingly worse. As described in this papef 
S.S. Canberra, the new P. & O. 45,000 -t 
passenger liner now under construction, is a shi 
in which, along with many other things, 
noise problem is fully recognized, and investie 
gations have been carried out in order to find& 
practical and acceptable so ution. 

In order to obtain the desired sound-reduction 
index, recommendations are made which do not 
require much additional work from the cit 
builder. Basically, normal shipbuilding tec 
niques can be used, together with traditional 
materials. Accommodation can be lined off if 
the normal way and, after levelling the deck 
with composition, a wood ground, 3-in. wide, 
can be attached to the steelwork. A special 
track can then be screwed to the ground, com- 
pleting the deck-work, The overhead track can 
be bolted directly to the flanges of the deck 
beams, and the panels simply mounted to either 
side of upper and lcwer tracks and joined to- 
gether. Cabin ceilings can be erected in the 
normal manner and attached to the deck beams, bs ow 
and can clear the acoustic vertical division by 
approximately }in., this gap being sealed with 
a compliant plastic sealing strip. Vertical bound- 2 
aries to the bulkheads can be secured in a similar } * 
way to the deck and ceiling. Provided that the 
double-skin construction is not ‘‘shorted-out” in 
any way and that no openings, however small, 
are left in the ceiling construction, adequate | 
insulation can be provided against conversation 
and other domestic sounds. 
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Start with Churchill 


When planning new production or considering replacement machinery 
contact Charles Churchill. Charles Churchill & Co. Ltd. are the selling 
organisation for a number of leading companies, British, Continental 
and American. The machines produced by these companies 
represent a comprchensive range of the finest machine tools available. 


The Churchill list includes such famous names as 


CHURCHILL GEAR MACHINES LIMITED CONE AUTOMATIC MACHINE CO. LTD. 
CHURCHILL-REDMAN LIMITED S. A. JOS. PETERMANN 
VERTIMAX LIMITED SCHARMANN & COMPANY 
CHURCHILL MACHINE TOOL CO. LTD. FRORIEP G.m.b.H. 
CINCINNATI MILLING MACHINES LTD. ERNEST GROB 
CLEVELAND HOBBING MACHINE CO. NATIONAL BROACH & MACHINE CO. 


CHURCHILL REDMAN P.5 Auto- 
matic Multi-Tool and Profile Turning 
Lathe. One of the large number of 
lathes made by this company. 


FRORIEP Vertical Turret Lathe 
with centralised remote control. 


There are Churchill branches at London, Glasgow, Newcastle, Manchester. 
bs CHURCHILL AND COMPANY LIMITED - COVENTRY ROAD - SOUTH YARDLEY - BIRMINGHAM 25 GROB. One of the many special 
et purpose tools made by this company 
who also specialise in Thread Rolling 
Machines. 


PETERMANN P. 7 Automatic 
Lathe, representing the range of these 
fine Swiss-made machines. 

mall, ‘ , << tm CINCINNATI Dial Type Milling 
quate , a ed oe Machine. 

ation ‘ 


3 EST 











! 
MAYBACH | 
| 

POWER | 
| 






MADE IN 
BRITAIN 

































the, 
Typical of the MD range "™" Te 
of engines is this Type 650 
12-cylinder supercharged 
model with cylinders 
arranged in ‘V’ formation. 


y 


Railway Traction 
220-2,000 B.H.P | 


Industrial Plant 
220-1,750 B.H.P. 





Marine 220-3,000 B.H.P. | 
WwW 
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Bristol Siddeley have the exclusive manufacturing and selling licence in the United 
Kingdom for the world-famous Maybach MD range of In-line and ‘V’ form diesel engines. 
These diesels range from 4-cylinder engines of 220 hp to 16-cylinder engines of 3,000 hp. 
They have an outstanding record of performance and reliability over millions of miles on 
railways throughout the world, and are widely used for marine propulsion and industrial 
power generation of all kinds. 


BRISTOL SIDDELEY MELB cuely DIESEL ENGINES 





A44 THE ENGINEERS’ 











BRISTOL SIDDELEY ENGINES LIMITED, COVENTRY, ENGLAND 
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Small-Batch Ultrasonic 
Homogenizer 


Filling the need for a small and versatile 
homogenizer at a _ reasonable price, the 
“Minisonic ’ model-3 ultrasonic homogenizer 
announced by Ultrasonics Ltd., of Otley, 
Yorks., is a combination of a laboratory and 
small-batch homogenizer for making small 
quantities of emulsions and dispersions quickly. 
In addition, it is a pilot-plant homogenizer 
which enables an emulsification process to te 
worked out on a small scale and then im- 
mediately transferred to production. Up to 3 
litres can be treated at one filling without 
external premixing. 

The principle on which the new homogenizer 
operates is established as the most efficient 
method of utilizing cavitational forces in liquids 
and is, in fact, that of the liquid whistle, in 
which a thin blade is made to vibrate in a liquid 
stream at a frequency between 18 and 22 kcs. 
These vibrations have such a high level of 
energy as to induce cavitation, resulting in 
intimate mixing and producing truly homogen- 
eous emulsions of very fine particle size. 

' The homogenizer has been arranged to 
permit four distinct methods of use, i.e., (1) 
gradual emulsification, which is particularly 
useful when the proportion of disperse phase 
approaches the theoretical limit, or when there 
isa danger of reversal in the emulsion system, 
(2) instantaneous emulsification, (3) one-pass 
homogenization for sonification of premixes, 
and (4) multiple transfer for emulsions and 
organic dispersions, which yield improved re- 
sults when sonified more than once. There are 
no limitations with regard to the use of hot 
liquids, and a very wide range of viscosities can 
be processed with equal efficiency. All parts in 
contact with the liquid to be sonified are con- 
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structed of stainless steel and other corrosion- 
resistant materials, while all surfaces are 
polished, thereby greatly assisting cleaning 
operations. Furthermore, the whole unit can be 
dismantled quickly, while built-in glass vessels 
and a three-way fiinger-tip control make for 
ease of operation. 


Dewpoint Meter 


A dewpoint meter, developed in the U.S.A. 
and known as the ‘** Alnor Dewpointer ”’, is now 
being manufactured in the U.K. under license 
and is being marketed by the Electric Resistance 
Furnace Co. Ltd., a subsidiary of Efco Ltd., of 
Weybridge Surrey. Typical applications of the 
meter, which is portable, self-contained, and 
requires no coolant, include its use in checking 
the dryness of air supplies for refrigeration and 
air-conditioning and of atmospheres used in 
heat-treatment processes, in the operation of 
supersonic wind tunnels, in the assembly of 
high-voltage transformers, and in the construc- 
tion of glass-to-metal seals. 





The meter has a measuring range from 
—80° F to room temperature, or from 0.0015°%;, 
to about 2.75°, water vapour by volume. 
Measurements are made by compressing a 
sample of the gas to a pressure at which, on 
suddenly releasing the pressure, a mist is formed, 
the temperature of the dew point then being 
calculated from the temperature and pressure 
ratio before expansion. Easy conversion of the 
sample temperature and pressure ratio to dew- 
point temperature is made with an Alnor dew- 
point calculator. The gas to be checked is drawn 
through the meter into an observation chamber 
with a hand-pump, the chamber being fitted 
with a purging valve to allow a previous gas 
sample to be cleared. The chamber is illuminated 
to make the mist easily visible, and the pump is 
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SC.’ BALL BEARING PLUMMER BLOCK _ 
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ae with these special 5 star features :- brust 
a * A sealed bearing with relubrication facilities giving longer life under t A 
Y arduous conditions. the S 
a * Easy to fit housing designed to give adequate spanner room and elongated : it be 
bolt holes allow lateral adjustment. stitul 
a * Separate collar provides bearing to shaft fixing without distortion of belt | 
a inner race. of be 
& * Special seal designed for low frictional losses and keeps grease in 
and dirt out. 
4 * Deep groove ball bearing with long inner race distributes loads over 
greater shaft area, and is fully self aligning. 
Send for leaflet 250/19 
J. H. FENNER & CO. LTD., MARFLEET, HULL 
BRANCHES AT: BELFAST, BIRMINGHAM, BRADFORD, BRISTOL, BURNLEY, CARDIFF, GLASGOW, 4 BOLT FLANGE BEARING 1 2 BOLT FLANGE BEARING ) 
HULL, LEEOS, LEICESTER, LIVERPOOL, LONDON LUTON, MIDDLESBROUGH, MANCHESTER, 





NEWCASTLE-ON-TYNE, NOTTINGHAM, SHEFFIELD, STOKE-ON-TRENT, 


LARGEST MAKERS OF V-BELT DRIVES IN THE COMMONWEALTH 
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designed to prevent the slightest trace of moisture 
being introduced into the chamber by the wiping 
| action along its barrel. The meter is fitted with 
a sensitive thermometer, mounted in clear 
perspex, and a pressure-ratio gauge to give quick 
direct readings of the ratio of atmospheric 
} pressure and observation-chamber pressure. The 
> meter can be battery- or mains-operated. 


F Wide-Belt Sanders 


4 Based on the Sherrill ‘‘ Speed-Feed ”’ sander, 
| which is widely known throughout the U.S.A., 
» the new Wadkin-Sherrill wide-belt sander, type 
' GH., announced by Wadkin Ltd., of Leicester, 
* is to be manufactured in 24, 38, and 52 in. sizes, 
» and can feed stock or panels at speeds up to 100 
© fpm with a good finish. In fact, on certain 
classes of work, a finish suitable for polishing 
can be obtained straight from the machine at 
feed speeds up to 50 fpm, and in all cases the 
volume of hand-pad sanding can be drastically 
: reduced. 
It is also stated that these results are 
obtained by the incorporation of fundamental 
features into the machine and the basic principle 
of working with a wide sand belt running vert- 
- ically and almost without vibration in the main 
| frame of the machine over two balanced drums, 
| the stock being power-fed over the top drum. A 
» spiral serrated rubber-covered roller is used as 
the feeding medium, pressing the stock firmly 
and evenly down to the sand belt and moving it 
forward at the selected speed, which can easily 
be adjusted between 25 and 100 fpm. The 
serrated roller is automatically cleaned by the 
brushing action of a dust-collector roller. 
i An outstanding feature of the new design is 
| the speed with which belts can be interchanged, 
| it being possible to remove one belt and sub- 
stitute another in less than 5 minutes. Long 
belt life is claimed as a result of the long length 
of belt used, highly efficient dust extraction, and 
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the oscillating movement incorporated. Further- 
more, the deep serrations in the feed roller 
reduce belt loading and ensure a cool belt, while 
tracking is automatic and permits smooth sand- 
ing at higher rates of speed. 


Plastic Plating Barrel 


A totally immersed cylindrical plating barrel, 
introduced by Sonic Engineering and Equipment 
Ltd., of Thornton Heath, Surrey, is made from 
specially treated, abrasion-resistant perspex. It 
is resistant to all types of pre-cleaning and 
plating solutions at temperatures up to 80°C, 
and can be used effectively throughout the entire 
cleaning and plating cycle, thus eliminating a 
great deal of handling. 





In operation, the barrel is placed on the 
cathode rod and on one anode rod in the plating 
tank, current being fed through leads from the 
cathode-rod connection to cathode contacts 


inside the barrel. A_fractional-horsepower 
motor, mounted at the top of the frame to 
rotate the barrel, can operate either on mains 
current or on the 6-V or 12-V d.c. supply from 
the busbar or anode circuit. 


The barrel, suitably perforated to permit 
processing of the smallest parts, is fitted with a 
quick-release lid for loading and unloading. A 
high-grade polythene version of the unit is also 
available for solutions at temperatures above 
80° C, such as those used in electroless nickel 
plating, while a hexagonal barrel can be 
provided, if required. The barrel is 12 in. in 
length and 6 in. in diameter, the recommended 
process load being 10 to 12 1b. A smaller version 
is also available, in which the barrel length is 
reduced to 8in. Parts which can be successfully 
plated include safety-pins, rivets, nails, and all 
types of screws, bolts, nuts, and washers. 
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SPECIAL STEELS} ; 









for die casting dies) = 





DIES & DIE INSERTS 
®® A 145 53% Chrome Vanadium Molybdenum Steel. 
«® X 369 54% Chrome Tungsten Molybdenum Steel. 


®©® 896 Medium Carbon Chrome Vanadium Steel. 
Supplied in ultrasonically tested forged blocks and black 
bars of square, round and rectangular sections. 


DIE CORES 


«® Lock 237 138% Tungsten Vanadium High Speed 
Steel or the same quality of steel as that used for the die. 
Supplied centreless ground to precision limits, in lengths. 





Photograph by courtesy of 
J. V. MURCOTT LTD. 
Castings 73lbs. each produced 
at intervals over 3 years 


EJECTOR PINS 









@®© 896 Medium Carbon Chrome Vanadium Steel and : 


other types. 


Supplied centreless ground and in the annealed condition, ! 


suitable for upsetting of the ends. 


UNCOATED WELDING FILLER RODS 


®©® A145 54% Chrome Vanadium Molybdenum Steel. | 


«© X 369 54% Chrome Tungsten Molybdenum Steel. 
5/32” diameter material, in 3 feet lengths, available fror 


stock. 


Especially suitable for atomic welding under hydrogen. 





(KAYSER ELLISON (& CO.LTD 





CARLISLE STEEL WORKS - SHEFFIELD 


TELEPHONE: SHEFFIELD 22124 
ESTABLISHED 1825 


Midland Stock Warehouse 


Station Road, Coleshill, Birmingham. Tol. Coleshill 2041/2 } 
London Stock Warehouse , 
4 Pembridge Mews, Notting Hill Gate Tel: KEN. 9062/3 








This hook let, 
giving greater 
detail, is 
tvailable free 
on request 
A46 


THE ENGINEERS’ 


DIGEST] 








© Sources 


Phase 
By L. \ 
Systen 

pp. 8] 
NOISE 
motors 
are Wit 
taken t 
methoc 
and fo 
design: 
close t 
induct 
effects 
is emf 
condu 
easily 

which 


sponsi 
bendit 
manu 
quenc 
line fi 
metri 
equat 
closer 

Br 
condi 
by a 
whicl 
ance, 


Solde 


By H. 
and 
U.! 
8 il 

THIS 

with 

bon 

the f 

selec 

ed s 

for 1 

com 

vibr 
stud 
the 

that 


JUI 





















eS 






included in condensed form in this section. 


' Sources of Electromagnetic Vibration in Single- 


Phase Induction Motors. 


By L. W. MAGYAR. (From Power Apparatus and 
‘Systems (A.1.E.E.), U.S.A., No. 41, April 1959, 
pp. 81-85, | illustration) 

Noise and vibration problems of appliance 
motors have steadily grown in importance, and 
are widely recognised. Great steps have been 
taken to clarify the nature of noise sources, and 
methods have been developed for their reduction 
and for predicting the noise level of existing 
designs. In this paper, the importance of keeping 
close tolerances in machining and processing 
induction-motor parts, in order to reduce the 
effects of dissymmetries on noise generation, 
is emphasized. The random character of rotor 
conductivity and permeance distribution can 
easily lead to the generation of force waves 
which result in multi-slip-frequency beat. 

In a motor with an even number of stator 
and rotor slots, the first-order force wave, re- 
sponsible for bearing rattle and vibrations by 
bending the rotor shaft, is always a result of 
manufacturing imperfections. All higher-fre- 
quency vibrations, which are not multiples of 
line frequency, are the results of rotor dissym- 
metries. A wave chart based on the derived 
equations can be constructed to facilitate the 
closer tracing of noise sources. 

By testing rotors under actual operating 
conditions and measuring the dissymmetry level 
by a pick-up voltage, potentially noisy rotors, 
which may also be the cause of poor perform- 
ance, can be located. 


Solder-Bonding Aluminium to Uranium. 


By H. W. MISHLER, J. T. NIEMANN, R. P. SOPHER, 
and D. C. MARTIN. (From The Welding Journal, 
U.S.A., Vol. 38, No. 6, June 1959, pp. 268s-272s, 
8 illustrations) 

THis paper describes research in connection 
with the development of a method of solder- 
bonding aluminium sheet to uranium cores for 
the fabrication of flat-plate fuel elements and the 
selection of a solder which will have the requir- 
ed strength, ductility, and corrosion resistance 
for this application. 

Soldering of aluminium is ordinarily ac- 
complished by the use of a flux or ultrasonic 
vibration. The soldering method used in this 
study required the replacement of the solder in 
the form of a foil, plating, or dip coating, so 
that a conventional flux could not be used, as 
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there would be no way of removing it from the 
joint after soldering. In addition, the use of 
ultrasonic vibration, because of the limitations 
of equipment available at the time, could not be 
applied to the problem. Consequently, it was 
necessary to use various platings and coatings 
on the aluminium and uranium to produce 
satisfactory bonds. 

In order to satisfy the need for low thermal- 
neutron-absorption cross-section and good 
corrosion resistance in boil ng distilled water, 
lead, tin, zinc, and their alloys were used as 
solders. Good bonds were produced with all 
these solders, the strongest bonds, as determined 
by peel-testing, being made with solders contain- 
ing 70% or more zinc. However, the time 
interval in which these solders were molten was 
found to be critical. Unless this time was held 
to a minimum, the solders dissolved the copper 
plating and attacked the base metals, while the 
resulting bonds were quite brittle and generally 
contained many cracks. With regard to strength, 
the other solders appeared to be about equal, 
although no quantative tests were made. 

The corrosion tests made on as-plated 
uranium showed that attack took place along 
the nickel-uranium interface. However, when 
the platings were diffusion-annealed, the solder 
was attacked. Bonds made with zinc were the 
most corrosion-resistant, the samples made with 
70°, tin and 30°, zinc appearing to have the 
best combination of strength and corrosion 
resistance. 


Relaxation Characteristics of Pneumatic Tyres. 


By J. E. STEVENS. (From Journal of the Aero/Space 
Sciences, U.S.A., Vol. 26, No. 6, June 1959, pp. 343 
350, 10 illustrations) 

RELAXATION is defined as the characteristics of 

a pneumatic tyre which allows a tyre, initially 

subjected to a lateral displacement or to a twist, 

to unload the portion of the tyre in contact with 
the ground without skidding, if the wheel is 
rolled sufficiently far. 

An understanding of the relaxation behaviour 
of tyres, as well as of their cornering behaviour, 
is necessary for assessing properly the effects of 
pneumatic tyres on the shimmy of castering 
wheels and for defining the ground-handling 
behaviour of airplanes when steered by power- 
steering systems or when towed by a catapult. 
A knowledge of cornering characteristics is also 
necessary to define the side load on a landing 
gear during a side-drift landing after spin-up 
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Weldmesh is the ideal material for retaining smaller com- 
ponents in post pallets and for racking, partitioning or 
machinery guards, etc. Cut it to the shape you want—it holds 
together because it is welded together. In the Welamesh list 
of standard sizes you will find a mesh size and wire gauge 
to suit every purpose. A technical service is available to 
handle any problems. 


Weldmesh is a registered trade name and is supplied direct to users by the sole manufacturers : 


THE B.R.C. ENGINEERING COMPANY, a 
London, Birmingham, Bristol, Leeds, Leicester, Liverpool, Manchester, Newcastle, Cardiff, Glasgow, Dublin, Belfast 
Bulawayo, Calcutta, Johannesburg, Singapore, Vancouver. Export Sales : 54 Grosvenor Street, London, W. 
ws H.W 93 
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has been accomplished. Thus, tyre relaxation 
and cornering characteristics are important in 
the wheel-shimmy problem, as well as for 
determining the motion, and hence the forces, 
on a wheeled vehicle during ground handling. 
Relaxation characteristics result in the initial 
side force and/or torque on the wheel imposed 
by the initial displacements of the tyre to be 
relieved if the wheel is rolled a_ sufficient 
distance. In this paper, a differential equation, 
believed to be original, is developed to describe 
the relaxation behaviour of a tyre in terms of 
simple tyre parameters. The cornering behaviour 
of a tyre, which allows a wheel to move side- 
ways without skidding as it moves forward 
under the influence of a constant side load, is 
described with the same differential equations. 
In addition, the lateral spring rate and the 
torsional spring rate of the tyre are derived. 


Effect of Specimen Taper on the Determination 
of Elongation in the Tension Test. 

By E. B. KULA and F. R. LARSEN. (From ASTM 
Bulletin, U.S.A., No. 238, May, 1959, pp. 58-61, 2 
illustrations) 


In the determination of mechanical properties, 
the accuracy of the results is an important con- 
sideration, if these results are to have any real 
meaning. To this end, standards have been 
prescribed for testing techniques, specifying the 
type and size of test specimens, and setting limits 
on the accuracy of testing machines and test- 
specimen dimensions. 

Improper use of extensometers can lead to 
incorrect results. Thus, a recent report deals 
with the magnitude of errors to be expected in 
elongation measurements during elevated-temp- 
erature tests as a result of not having the 
extensometer attached directly to the reduced 
section of the gauge length. It is the purpose of 
this paper to report on errors in elongation 
determination encountered in the ordinary 
room-temperature tension testing of round tension 
specimens, as a result of the small taper pur- 
posely machined in the specimens to insure that 
fracture occurs in the centre. 

It is shown that considerable differences can 
arise in the determination of elongation of round 
tension specimens because of the seemingly small 
taper present in the reduced or gauge-length 
section of standard tension specimens. A 1% 
difference in diameter can give rise to an elonga- 
tion which is 15°%, less than that obtained with a 
uniform specimen. This difference is not con- 
stant, however, since the variation of diameter 
in the gauge-length section is probably not 
constant from specimen to specimen. 

In actual commercial testing, this error is 
probably not very important, since elongation 
is often used as a quality-control measure. In 
such cases, the ‘‘normal” value is based on speci- 
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mens containing a taper, and comparison must 
be made with similar specimens. Since a taper 
must be present in the specimens, the fact that 
the absolute values of elongation can be in error 
by as much as 15°, should be recognized. 


Development of High-Temperature Strain Gauges. 


By R. BERTODO. (From an advance copy of a paper 
received from The Institution of Mechanical Ergineers, 
London, June 1959, 14 pages, 16 illustrations) 


THE investigation outlined in this paper was 
initiated in 1953, when it became obvious that a 
successful high-temperature strain-gauging tech- 
nique was required to assist in the development 
of high-power axial turbojets and rocket motors 
of advanced design. The basic requirement was 
for a gauge capable of producing alternating 
strain data within an accuracy of about +5%, 
at temperatures up to 1000°C, mainly on turbine 
blades under operating conditions. It was fur- 
ther required that the gauge life should be 
adequate to permit readings to be obtained at 
stress levels probably in excess of +10 tsi on 
Nimonic alloys. In order that this could be 
achieved, a suitable bonding agent capable of 
withstanding the high scrubbing velocities in- 
volved was necessary. 

As described in this paper, a large number 
of resistance alloys were tested as unbonded long 
wires at room temperature and, from the results 
obtained, a small number were selected for 
further investigation, in the form of gauges, at 
high temperatures. The effects of factors such 
as metallurgical changes, geometric shape, and 
long-term exposure on the behaviour of the 
gauges were investigated. A number of bonding 
mediums, some commercially available, were ex- 
amined with particular reference to creep under 
load, shear strength, and resistance to erosion 
and thermal shock. Finally, some tests in con- 
junction with the measurement of steady strains 
at elevated temperatures were made. 

It is concluded that the gauge factor is a 
function of the lattice imperfections of the 
element wire and, as such, will be temperature- 
conscious only if the imperfections themselves are 
affected by temperature variations. In general, 
any factor affecting the resistivity will affect the 
sensitivity. The most significant result obtained 
during the work described is that the gauge 
factor may te predicted within +5°, at any 
given temperature, provided that certain pre- 
cautions are observed. 

Some typical failures under field conditions 
are discussed, as well as the possibilities of 
operating for protracted periods under steady 
stress conditions. More stringent requirements 
for future applications suggest that the wire 
gauge will be unsuitable, in view of its low 
resistance in very small sizes, and a possible 
alternative is briefly outlined. 
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HELIGAL 
GEARS 


for industrial drives 


i 
AEI industrial gears, 
large and small, 
transmit full load 
at an efficiency of 
at least 98% 


For efficient, silent transmission of power by helical-tooth gears, 
absolute accuracy is essential in tooth pitch, tooth profile, and angle 
of helix. That is why AEI industrial gears are manufactured on 
the finest precision hobbing machines, housed in separate temper 
ature- and humidity-controlled cells. 


For information on any gearing problems 
telephone RUGBY 2121 ext. 108 


Technical literature will be sent on request 


ASSOCIATED ELECTRICAL INDUSTRIES LIMITED 


HEAVY PLANT DIVISION RUGBY & MANCHESTER, ENGLAND 
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NEW ELECTROLUMINESCENT LAMPS 
Featured at the Tokyo Trade Fair and recently 


' marketed in the U.S.A. by the Westinghouse 


Flectric Corporation, a new flat type of lamp, 
which has no filament, produces practically no 


> heat, and is glare-free, can burn day and night 


for a year at a cost of less than one penny. 


| Designated “‘Rayescent Safety Lights”, these 


units are actually electroluminescent cells, meas- 
uring 2? x 2} in., and consisting of a phosphor 


> coated on a glass panel treated to be electrically 


conductive. Two prongs extend from the back of 
the panel for insertion into an electrical outlet, 
and, since the panel fits flush against the outlet, 
it cannot be knocked loose or broken by acci- 
dental contact with passers-by. 

The new light is intended for use in hallways, 
nurseries, stairways, etc., i.e., in any location 
where a low-level brightness is desired. Barely 
visible during the day, the lamp provides at night 
a soft, diffused, green light which is quite suffici- 
ent for the purpose. Mounted in neat and 
attractive plastic frame, the lamp is cool to the 
touch and has a rated life of 10,000 hr (as com- 
pared with about 1000 hr for conventional 
incandescent lamps), although it is believed that 
its actual life is, in fact, almost limitless. 


ELECTRO-MECHANICAL SHEET-METAL 
GUILLOTINES 


An entirely new range of precision sheet- 
metal guillotines announced by F. J. Edwards 
Limited, of London, N.W.1., comprises seven 
models, i.e., 6- and 8-ft machines for shearing 
up to 14.s.w.g. mild-steel sheet, and 3-, 4-, 6-, 
8-, and 10-ft machines for shearing plate up to 
tin. in thickness. Non-ferrous metals and a 
wide variety of other metals can also be sheared. 

These new guillotines, designated ‘‘Besco- 
Truecut”, incorporate a number of interesting 
features. Thus, in addition to clean outlines 
with no moving parts outside the frame, precision 
gauges, and dry-type low-friction wearing strips 
to the cutting-beam slides, they have the distinct- 
ive feature of an electrically operated friction 
clutch and brake, with a worm reduction gear- 
box. providing absolute precision in the control 
of the cutting beam. The clutch, which is 
mounted in the flywheel, is self-adjusting and 
affords instant engagement, operation being 
effected from a floor-mounted foot controller. 
The use of this clutch has made it possible to 
produce a vibrationless and noiseless guillotine 
with virtually negligible maintenance costs, and 
has eliminated the loud crashing noise associated 


JULY, 1959 Volume 20, No. 


New Materials, Processes, and Equipment | 


with previous dog-type clutches or roller key 
clutches. 

The machine is arranged for single stroking 
or continuous action and is controlled by a con- 
veniently located selector switch. The entire 
drive is contained under the bed and is readily 
accessible for servicing. A push-button station is 
fitted at one end of the bridge piece, with “stop” 
and ‘start’ buttons and a “motor-running” 





warning light. A similar light provides a warn- 
ing from the rear of the machine. A precision 
dial-type calibrated rear gauge, and standard 
front and side gauges are fitted, while a side 
squaring gauge is also available. A special in- 
clined hold-down, with anti-slip inserts on the 
gripping pads, provides operators with a full 
view of the cutting line. 


SEMI-AUTOMATIC MANDREL-TYPE 
TUBE-BENDING MACHINE 


A new addition to the range of bending 
machines produced by Hilnor Limited, of Steven- 
age, Herts., is their type MSA | machine, which 
is a semi-automatic mandrel-type machine de- 
signed to fill the need for a low-cost unit which 
is thoroughly reliable, simple to operate, and 
easy to maintain. For this reason, a mechanical 
drive has been chosen as the prime-mover and 
all unnecessary elaboration and costly refine- 
ments have been avoided. The machine can 
produce on a repetition basis the comparatively 
simple bends required for such items as tubular 
furniture, cycle handlebars, and motor-car ex- 
haust pipes, and, by the use of wiper dies and 
articulated mandrels, it can also produce full- 
bore tight-radius bends in tubes of light-gauge 
stainless steel, aluminium-alloy, tungum, etc. 

The maximum capacity of the machine is 
14-in. bore in 16-s.w.g. non-ferrous tube with an 
ultimate tensile strength of 32,000 psi, and 
1}-in. o.d. in 14-s.w.g. steel tube with an ulti- 
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WELDED 


” PRESSURE VESSELS 


in STAINLESS STEEL, MONEL, TITANIUM, 
HEAVY ALUMINIUM AND MILD STEEL 
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One of 48 Mild Steel Water drums 3’ 0” diameter x 18’ 9” long. 


Steel 14” thick welded to Lloyds Class 1. Seventy-two strum 
stub end tubes are welded in the shell. aq equer 
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Welded fabrications and fusion- S . ause t 
_s equal to all requirements ; modern progress suita 

pressure vessels to th 
welded pressure vessels to the Bt of 


requirements of Lloyds Class 1, and planning methods to quicken delivery; 

A.S.M.E., A.0.T.C. codes and capacity and full research facilities for a 
similar specifications. variety of work ; all these essentials 

are co-ordinated by Jenkins of Rotherham 

to provide a production potential second to 

none for the fabrication of welded 


pressure vessels. 


JHNKINS of Rotherham | 
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ate tensile strength of 60.000 psi. The trans- 
ission is housed in a mild-steel fabricated 
hassis, and the 3-hp electric motor, incorporat- 
ing a brake, is flange-mounted to a spur-gear 
hange-speed reduction box, giving bending 
peeds of approximately 23, 5, 10, and 183 rpm. 
he reduction box is directly coupled to a single 
eduction worm-gear box, and a heavy bushed 
oller-chain then transmits the power to the 
bending head. The bending head houses the 
utomatic grip and pressure-die clamping mech- 
nism, both of which are designed for full and 
ery fine adjustment. The entire transmission 
nd bending-head mechanism are immersed in 
il. Control is effected by means of a foot- 
bperated switch, and a 12-station bend selector, 
ither manually controlled or automatic, is fitted. 
he machine is capable of right- and left-hand 
bending, change-over being effected easily and 
mpuickly. 
TRANSISTORIZED HIGH-SPEED 
DIGITAL PRINTERS 
Two new high-speed digital printers, types 
SA65 and TSA66, each capable of printing a 
ne of up to eleven characters at a maximum 
ate of five lines per second, are announced by 
enner Electronics Ltd., of New Malden, Surrey. 
Df compact dimensions, measuring only 16} x 
70 x 11} in. high, both types operate from stand- 
rd 230-V, 50-cps mains, have fully transistorized 
rive-circui try,and are particularly suitable for 
se with both valve and transistor digital 
struments, such as_ voltmeters, counters, 
equency meters, and timers. 
| The type TSA6S5 printer is intended for use 
With 10-line systems and requires an input which 
aries from at least —3V to —6V d.c. ona line to 
ause the character to be printed. This model 
suitable for use with in-line readout counters, 
ut other driving sources, such as relays, 
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stepping switches, and multi-cathode counting 
tubes, can be employed. The type TSA66 
printer is designed for use with single-line 
analogue input systems and requires an input 
which varies from —7V to print a zero, to—2V 
to print the figure 9, the intervening numbers being 
printed when the corresponding linear increment 
is injected. This model can be operated from 
parallel-entry staircase voltages from decade- 
counter stages or from externally attenuated 
Staircase voltages from valve decade counters. 
Both models require a print command signal 
pulse of 3V amplitude, positive- or negative- 
going. 


CONNECTOR POTTING FORMS FOR 
EPOXY RESINS 


Designed to serve as moulds for retaining 
epoxy-resin or other suitable compounds used 
to pot electrical connectors, the new range of 
nylon potting forms introduced by Electronic 
Production & Development, Inc., of Beverly 
Hills, California, has the basic advantage that 
these forms provide a means of easily obtaining 
an excellent seal, as well as achieving an out- 
standing finish. 


F 4 om 






The forms are simple to use, inasmuch as 
the potting compound is merely injected or 
poured into the open end of the form, which 
can, if desired, be left in position to become a 
permanent part of the connector. If, however, 
it is desired to remove the form from the 
assembly, this can be accomplished by dipping 
the form in a special mould-release liquid and 
allowing it to dry before use. After the potting 
compound has cured, the form can be removed, 
and the finished result is a smooth, glossy-black, 
resilient seal of hemispherical shape. At present, 
these forms are made in a range of sizes to fit 
standard connector back shells from $ to 14 in. 
i.d., but they can be expanded to fit most 
special sizes by heating the forms to 250° F for 
approximately 10 min. 
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Perfect Combination 
for Thrust and Radial Loads 


iere’s a space-saving, cost-saving way to handle high thrust and radial loads. 
Just team up Torrington Needle Bearings with Torrington Needle Thrust 
3earings! 

With their full complement of small diameter rollers, Needle Bearings 
iandle higher radial loads than any other anti-friction bearing of comparable 
ross section. And Needle Thrust Bearings are only .0781” thick—as thin as an 
ordinary thrust washer. Together they make a perfect combination of com- 
yact, light, rugged anti-friction bearings. 

Either type of bearing may be run on hardened and ground adjacent parts to 
neet minimum space requirements. Or they may be used with standard races. 
lo make the most of this efficient combination, call on our Bearings Division 
‘or application advice. 


TORRINGTON BEARINGS 


The Torrington Company Ltd, Bearings Division, Torrington Avenue, Coventry. 
London and Export Office: 7-10 Eldon Street, E.C.2. Glasgow Office: 14 Moir Street, C.1. 


8.59.D 














In this mitre box application, 
four Torrington Needle Bear- 
ings handle radial loads and 
two Torrington Needle Thrust 
Bearings with thrust races 
handle thrust loads imposed by 
bevel gears. 
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PERSONAL 
Mr. C. E. Wrangham has been appointed joint 
managing director of The Power-Gas Corpora- 
tion Ltd. 


The Minister of Power has appointed Dr. J. 
Burns, G.M., B.Sc., M.Inst.Gas E., F.Inst.F., a 
member of the North Thames Gas Board. 


Mr. R. Yeoman, general Manager of the 
Hodgkinson Group of Foundries, has been 
appointed to the board of the parent company, 
James Hodgkinson (Salford) Ltd. 


Mr. R. Hughes has been appointed assistant 
general manager and Mr. E. T. Lodge works 
manager of Head Wrightson Stockton Forge 
Ltd., a subsidiary of Head Wrightson & Co. Ltd. 


Miss F. M. Buckley, sales director of F. Pratt 
and Co. Ltd., has been appointed to the board 
of Pratt Precision Hydaulics Ltd. 


Mr. H. G. W. Chichester-Miles, chairman of 
the Empire Rubber Co. and of Rubber Bonders 
Ltd., has been elected president of the Federation 
of British Rubber and Allied Manufacturers for 
1959/60. Mr. S. D. Sutton, of Veedip, Ltd., and 
Mr. C. H. M. Baker, of the Firestone Tyre & 
Rubber Co. Ltd., have been elected vice- 
presidents. 


Mr. B. A. Christie has joined I.T.D. Limited, 
of Hall Green, Birmingham, as managing dir- 
ector. Mr. L. A. Rochefort, general manager, 
Mr. A. C. Cooper, general sales manager, and 
Mr. R. J. Stokes, secretary, have been appointed 
associate directors. 


Mr. M. C. Lloyd, assistant managing director 
of F. H. Lloyd & Co. Ltd., has been appointed 
managing director of Lloyds (Burton) Ltd. 


Steel, Peech and Tozer, a branch of The 
United Steel Co. Ltd., announce that Mr. F. 
Moore has been appointed chief engineer in 
succession to Mr. V. Watkins, who has retired. 


Mr. G. Archer has been appointed chairman 
and managing director of the Mond Nickel Co. 
Ltd. and of Henry Wiggin & Co. Ltd., in 
succession to Mr. L. H. Cooper. Mr. I. A. Bailey 
has been appointed managing director (oper- 
ations), Dr. L. B. Pfeil managing director 
(research and technical), and Mr. J. O. Hitch- 
cock managing director (commercial) of the 
Mond Nickel Co. Ltd. Mr. Bailey will continue 
as Managing director and Dr. Pfeil and Mr. 
Hitchcock as directors of Henry Wiggin & Co. Ltd. 


JULY, 1959 Volume 20, No. 7 


“NEWS OF THE MONTH © 


| 


BUSINESS NOTES 


Keelavite Hydraulics Ltd. have concluded an 
agreement for the manufacture and sales in 
Europe and the U.K. of the rotary torque actu- 
ator (Rotac) units of the Ex-Cell-O Corpora- 
tion of America. 


Savage & Parsons Ltd., of Watford, Herts., 
and General Mills Inc., of Minneapolis, Minn., 
U.S.A., announce the foundation of a new Anglo- 
American company, Nuclear Equipment Ltd., 
at Otterspool Way, Watford, for the design, 
manufacture, and marketing of remote-controlled 
nuclear handling apparatus. 

Thomas Mercer Ltd. have acquired a major- 
ity shareholding in the business of Mr. J. F. 
Tennent of Glasgow. Mr. F. Mercer will be 
chairman, Mr. J, F. Tennent managing director, 
and Mr. F. A. Mercer third director of the new 
company, to be known as J. F. Tennent Ltd. 


The recently formed Analytical Instruments 
Department of Southern Instruments Ltd., of 
Camberley, Surrey, have appointed A. R. Bolton 
& Co. of Edinburgh, as their sole distributors for 
Scotland. 
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The design and manufac- 
ture of high duty helical, com- 
pression, extension and torsion 
Springs possessing exceptional 
resistance to heat, fatigue and 
corrosion is the particular 
speciality of the Lewis Spring 
organisation. Coil springs can 
be made in stainless steels 
(18/8 Austenitic), high nickel alloys (Inconel), Copper Alloys (Beryllium 
Copper), Alloy Steels (Chrome Vanadium), Molybdenum and plain 
carbon steels. 

Why not call us in at the beginning of your next project? You'll be 
surprised at the number of technical headaches we can help you to avoid. 


Send 2/6 postal order for our — 
40 page booklet on spring 
design with full technical LEAVE IT TO 
data. It is an invaluable 
reference for your design 
department. 


THE LEWIS SPRING CO., LTD. 
RESILIENT WORKS, REDDITCH 
London Office: 

122 High Holborn, W.C.1 = 
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' 200,000-kW steam turbo-alternators. 





CONTRACTS 


A single order for 1800 industrial three- 
phase electric motors ranging from | to 10 hp 
has been placed with Newman Industries Ltd., 
of Yate, near Bristol, by the Lasar Manufactur- 
ing Co., of Los Angeles, Cal., U.S.A. 

Electro-Chemical Engineering Co. Ltd., a 
subsidiary of Efco Ltd., have received an order 
worth about £300,000 from Japan to supply an 
electro-metallurgical plant. 

An order valued at about £180,000 has been 
placed by the Centrozap Polish Government 
Agency with The Head Wrightson Machine Co. 
Ltd., for two hot-dip-tinning lines, designed to 
give an average output of 10,000 tons of tinplate 
per annum. 

A fleet of 20 British underfloor-engined 
buses valued at over £70,000 has been ordered 
by the municipality of Seville, Spain, from 
Leyland Motors Ltd. 

The English Electric Co. Ltd. have been 
awarded a contract to build Australia’s first 
In a total 
contract worth about £4,000,000 negotiated by 
the company’s Australian subsidiary, The Eng- 
lish Electric Co. of Australia Pty. Ltd., the 
parent company will supply two 200,000-kW 
turbo-alternators valued at about £3,000,000, 
the remainder of the order consisting of con- 
densing and feed-heating plant, which will be 
manufactured in Australia to English Electric 
designs. 

CONFERENCE ON THE 
AUTOMATIC BOILER HOUSE 

The Combustion Engineering Association is 
arranging a conference at the Royal Hotel, 
Scarborough, on November 3 and 4, 1959, on 


+ the Automatic Boiler House, dealing with the 
| application of automation to smaller industrial 


boiler plants using solid fuels. The four tech- 


' nical sessions, which discuss ‘‘Fuel and Ash 


Handling’, ‘‘Combustion and Mechanical Fir- 


| ing”, “The Principles of Automatic Combustion 


Control”, and “The Application of Automatic 
Control”, will be followed by open discussions 
and by a final session for the assessment of the 
economics of installing automatic handling and 


» control equipment. 


Full details of the conference are available 


> from the Combustion Engineering Association, 


iT 


70 Jermyn Street, London, S.W.1. 


N.R.D.C. SUPPORT FOR THE DEVELOP- 
MENT OF HIGH-SPEED COMPUTERS 


The National Research Development Corp- 


| oration (N.R.D.C.) announce that they have 


RY) 


decided to support two British manufacturers, 
Ferranti Ltd. and E.M.I. Electronics Ltd., in 
further development work on advanced high- 
speed computers. This decision is intended to 
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promote the emergence of two substantially 
different high-speed computers utilizing the most 
advanced techniques, thus helping to keep the 
British computer industry fully competitive in 
world markets. 


NEW FACTORY FOR GAMET PRECISION 
BEARINGS 


Measuring 250 ft in length and nearly 105 fi 
in width, the new factory of Gamet Products 
Limited, one of the George Cohen 600 Group 
of companies, recently opened at Hythe, Col- 
chester, is the first in the U.K. to be devoted 
exclusively to the manufacture of the highly 
specialized precision taper roller bearings re 
quired by the machine-tool industry. 

The most important factors determining the 
design of the new factory are maximum clean- 
liness and flexibility of plant layout, together 
with minimum heat losses and temperature varia- 
tions. Thus, the factory heating and ventilation 
plant, which comprises a fully automatic oil- 
fired space heater with air filtration and supply 
fan, and a high-level duct distribution system, 
is thermostatically controlled and is capable of 
maintaining an internal temperature of 60°F 
with an outside temperature of 26°F. Similarly, 
the inspection and assembly department and 
standards room are air-conditioned, the plant 
providing ten air changes per hour and main- 
taining a temperature of about 68°F and a 
relative humidity of between 30 and 45%. 
Glare-free lighting, providing a high light level of 
75 foot-candles at working height, is obtained by 
means of a special illuminated ceiling. 

In the grinding department, all production 
grinding machines are coupled to a central 
coolant-cleaning system, which comprises four 
combination fabric and magnetic filters mounted 
on a common supply tank below ground level. 
Dual centrifugal pumps, each capable of deliver- 
ing 250 gpm against a 25-ft. head. supply cool- 
ant through pipes of 4-in. bore mounted above 
ground level. In the heat-treatment department, 
batch-type furnaces have been installed to ensure 
maximum flexibility of control of the heat- 
treatment process. For preheating to between 
450 and 550°C, a vertical electrically heated 
muffle-type furnace, with fully automatic tem- 
perature-control equipment, is used. After pre- 
heating, parts are transferred on the same 
fixtures to an electric salt-bath furnace before 
quenching in an isothermal quench furnace with 
automatic heating and cooling controls. Addi- 
tional tanks are provided for a warm-water wash 
and a cold-water rinse while the components are 
still on the fixtures. Tempering or stress- 
relieving is effected in a vertical forced-air 
cyclone-type tempering furnace, a horizontal 
furnace of the same type being used for stabiliz- 
ing heat treatment. 
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